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(54)Title: FLUORINATED 1,4-DISUBSTITUTED PIPERIDINE DERIVATIVES 

(54)«^o*» f;y ymu^-'^m^y:^^') 'yy^^^ 



(57) Abstract 

Novel fluorinatcd 1 ,4-disubstitutcd pipcridinc derivatives represented by general formula (I) or pharmaccutically acceptable salts 
thereof, wherein Ar represents aryl or hcleroaryl having I or 2 hetcroaloms selected from the group consisting of nitrogen, oxygen and 
sulphur in which one to three hydrogen atoms on the aryl or hcteroaiyl ring may be substituted by lower alkyl. etc.; R' represents C,.j 
cycloalkyl in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R^ represents saturated or unsaturated, aliphatic 
C5.15 hydrocarbon in which one to six arbitrary hydrogen atoms may be substituted by fluorine, aralkyi, arylalkcnyl, or Iwleroarylalkyl or 
hctcroarylalkcnyl having one or two hctcroatoms scleacd from the group consisting of nitrogen, oxygen and sulfur, in which one to three 
hydrogen atoms on the aralkyi, arylalkcnyl. hctcroaiylalkyi or heteroaiylalkenyl ring may be substituted by lower alkyl, trifluoromethyl, 
cyano. hydroxy, nitro, lower alkoxycaibonyl. halogcno, lower alkoxy. amino, etc.; and X represents 0 or NH. provided that at least one of R* 
and R^ has one or more fluorine atcmis. Because of having selective muscarinic receptor antagonism and being excellent in oral activity, 
persistence of the action and dynamic in vivo , these compounds are usefiil as efficacious and safe remedies or preventives with little side 
effects for respiratory, urologic and digestive diseases. 



BEST AVAILABLE CXDPY 



(5 7) mm 



^mus -«5C ti] 



-x-Q^-^ [I] 

atf*l« l-2jB©'\'rD|!K:F*^|-f5/sf.D7 'J-yl/7;l'+;USSL<(4 
'SxD7y-;U7;Hr^;p« (K75yi'+yus, 7 'J -yU7yU'>-^A.S, ^ 

XD7 --'i'7/u+/t.sscf-.xD7y-/i/7yuy^ybs©a±©ffit© i 

KS^ - has, fi«a7yU:3 + i//7;i.+:^;i,g^ 'Noyvi^^, fi«7;U3 
NH*|gn fflU R'RCfR'©*, '>^i<it-,|4. -a±(Oyy^i^ 
Xll*©»i)ift«,|C«:§§tl^4^g,-g5^5 t,©T'*5. 
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HO-j— ^-X--<N- r2 [I] 
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1.4- v^s^f >^#(*xii^©ii^wiiff^$n9 ^^^Mft-r 
6-11 <i©T 'J -;us*jgi* u^ f j^{s'*ai»xii±ie©s^ST' 

■rDl^^^Wr«'\-ro7 U -^US (K'\xo7 U->'PS©S±©ffiJt© 1 
'-'3fi©7jc^Ii^lifijR7>'U+;l^. >y7>'U;rn>f-;US. v/7yS. 7k 

y-?7t/S, 4-]f^)'yjm. 2-5^7y'J;uS. 4-f-77'J;US. 2-f- 
xji;PS, 3-^xj::.;l/S, 1 ^ :/V'J;USh 2 -^T ^ 'J 7US> 4 
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--(i^^/VJi^. 3-tf5vy;ps. 4-if5vy>>us. 2-7y;ps. 

3 - 7 U ;l/S> 2 - fD 3 - If D >; ;US. 2 - f U $ 4 

- f -^-/l/S. 5 - f $ •^:^;i/S> 2 - h*5 i^-yUS. 3 - f 'J rJ^i^ 

1 -7;U;4-o>i^D7'5^;USx 1 -7;U:to i/^' o^^^y^^US^ 1-7 
10 ;U5j-D>>^o^^i/;US> 2 -7;l/;i-Di/i'D7'De;US> 2-7;l/;i-D> 
^'n7'f-;USN 2-7;U;to'>^D'^>f-;US^ 2 -7;U;t-D •y^' o^s+i/ 
>'US> 3-7;U;i-D>^D7'^;US^ 3 -7;l/;*-Di/^' D'Of-;l/S, 3- 
yjU:i-U'y^a^^>jUW^ 4 -yjl/^ai/ifti^^i/Jl'^^ 2. 2-'^1 
jutvi/i^v-/v}^jl^m. 2, 2-'Jyjutoi/ifa'/i-jm^ 2. 2-i? 
15 7;l/:tDv^o^>f-;US> 2, 2 - ■:?7;l';tDi/^a's+i/;US> 3, 3 
->>7;U:ta >>^p7*^;US^ 3, 3 - •:>7;l/:4-D J/i' o/^y5^;U^^ 3. 
3 -i^7;U;4-D-/^'D^+i/;US, 4, 4 - •:?7;U;i-D '>:57 d^+ >;US, 
3, 3. 4, 4 -x h57;U:4-p>^'P'^>f-;US, 3, 3. 4. 4-xh 

^7;i/;i-u^^'P^+i/;US^ 2. 3->?7;U;tP>>^P7'f-;l'S, 2. 
20 3-v?7/l/;^-Pi/^D'^>f•y^S^ 3, 4 -i?7;l/;j-p P'^y^yl'S^ 
2, 3-e?7;P^n'>^p^+->;l/S^ 3. 4-i?yjltz3'>i^u^^i/Jl 
2. 2. 3, 3-7^h7 7;l/;|-Di/^'P7'^;l/Sx 2. 2. 3. 3-x 
h 5 7;i';i-p i/^? p'>^>'^;uS*<We»n5o 

flili^-egjii$nTCNTt).kt^jKi!SiJ(5~i s^ior^u+yps. r^u-^^^u 

ffim©*^IS^*^<ailRT ylz+^u-cS^ $ n-Ci J: I ^ •> ^ p 7 ;u+>i/T ;u 
30 +>'US> ^ P7;u+7U7;py-;uSR0^> p7;U+;U7yl/+— ;usagcf 
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^;i/S> 3 - y >^yuSx 4 - ^ ^;u^ .>;ug^ 2 - 
^ f-;l/'^+ i/^m^ 3 - ;< 5" /U^+ ^^US^ 4 - v'-'US> 5 - 

4. 5 -•:>^^>'i/^^>'^i^Sx 4. 4 -i^y ^:'°^>'i^S> 

^>/l/7'f-;uSx 1 --7 D^>f^7US^ 4 -y JV:to^>f-jvm^ 
^-y )]/tti^y'f-)\^^^ 1. 1 -•:^7;i/;i-D^>^;i/S> 4. 4-i?7;u 
;i-D^>^;l/Ss 5. 5. 5-hU7;l';tu/<yf^;l/S^ 1, 1. 4. 4- 
15 r>77/i/?fD><y^;PSx 1. 1, 5, 5, 5-^>^7;P;tP'^>f-;i/ 
1 -7;U;t'DA,+.>;i/S^ 5-7;U;*-o^+>;l/S^ 6-7;l/3t-D^4-, 
Wl/Sx 1. 1 -i^7>'I/Ji-p^+->;l/Sx 5, 5--:^7yl/;l-D'\+v';l/S> 
6. 6, 6- h U7;l//i-D^+>;l/S^ 1, 1. 5. 5 h 5 7;l';t n's 
^^yPS. 1. 1, 6. 6, 6-^>^7>'U;t-D^+i/;l/S, l-7;U:t 
20 D-4-y 5^;l/^>^yUSx 2-7;l/;*-o-4-^^;P^>^;l/Ss 3-7 

;i/;j-D-4 -y f-;u^>f--'i'Sx 4 -7;i/;tD- 4 ^/U'^y^^yuS, 

4- 7;l';i-py f-zl/'H^f'^i/Sx 1, 1 -i^7;l/;i-p-4 
4-VVyji^tti/^ji^>f-)i^^ 5, 5. 5- h U7;i/*P-4- 

h »;7;U;i-py ^^U^^^/i/Sx 1. 1 -v^7;i/;i-p-4- hU7;l/^p<^ 
25 i-JV^^'J-JU^^ 1. 1. 5-hy7;U;i-p-4-;'f^;U'^>^;u«. 1- 
7 p — 4 — y f-;u^+ S/yi/Sx 4-7 j\^:t P — 4 - y f-yU's^" '>;l/S> 

5- 7>'W7fP-4-p'f-;U's+>;uSx 6-7;i/;i-p- 4 -^^/U's+i/yP 
1. l-'jyjl'ta- 4-/ ^JV^^iyJUm. 5. 5--^7;i/;fp- 

4->^>'l/^+>>'l'Sx 4- h>j7;l/^py^>'I/'\+>>'USx 6. 6. 6- 
30 h ij7;UjJ-P-4-.><^yU's+i/;uSx 6. 6. 6- h U7;u;tP-4 - h 
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1, l-'Jy/uta-e, 6, 6- h •J-7;p;i-D-4-y ^ 

5 ^>x^>'l'S^ 3 2 -'Ox-^l/g^ 3 3 -^>x- 
4 -yf-;u-2-^>-r-;i/Ss 4 -y f-^u- 3 -'^>r-;us> 4 

4 -^yx-^bS. 2 -'s^-tr^yl/S, 3-^4-t?-;PS. 4- 
/\^-tr^;l/S, 4-yf-;l/-2-^^-lr->'US^ 4 -y f-;l<'- 3 
^l/g. 4 ->f-;l/- 4 -'s+t-yl/S, 5-y 5^;u- 2 -^^-b-^l/S^ 5 

- 2 -'syrr-;US^ 5 -> 3 5-y^;u-4-'\ 
•/f-ym. 5-y^;u-5-^':;^r-;uS. 3. 4-i^yf-;l'-2-'^> 

3, 4- >:>>f f^ylz-S-'^^T^jr.^US^ 4, 5 - v?^ f'-'l/- 2 - 

'v^-fe^/i/S. 4. 5-i?y f-;i/-3-'v+-b-;i/S, 4, 5--:^>^;u- 
15 4 -^^-b-zl/Sx ;i-^-r— >'WS> y:^— x-b— -/WS^ "t? y-r-tr-zU 

S> 1 -7>'I/5t-p-4-yf-;U-3-^>x^;US, 2 -7;l/:tD- 4 -y 
^;i/-3 -^>x-;bSs (E) -4-7;U;i-ny ^;l'-3-'^>-r->'l/ 
(Z) -4-7yl/;i-py f-ylz-S-'^yrJ^yl/S^ 1, l-i>7;l/;j- 
20 n-4-y ^;u-3-^>x-;i'a. 2. 2--:?7;l/^P-4-y f^^/U- 

3- '^>t-/1/Sh (E) -4- h»;7;l';t-Dy^;p-3-^>x— 
(Z) -4- h ';7;U;i-Dy 5^;l/-3-'<>x-;l/S^ (E) -1. 

7yi/:tD-4- h'J7;U;ra>/ f-;i/-3-'^>x-;i/S^ (Z)-l. 1- 
•:^7yl/;*-o-4-bU7;U:tpy5';l/-3-^>-rx;US^ 5. 5. 5-H 
25 y7;U;i-D-4-hy 7;U:tDyf-;P-3-'^>"r-;H£. l-7;u:tu- 
4 2 -'^v-r— ;l/S> 4 -7;l/;<-D- i-Zf-Jl- 2 -^>x^ 

4-7;i/7t-Dy f->'i/-2-^>-r-;i'g^ l, \ -i>yj\/tu- a- 
y ^;w-2-^>x-;i/S. 4 - hij7;i/7j-Dy ^;u-2-^>x-;uS^ 

4- 7;U7j-a-l, 1 -i^7;l';J-p- 4-^5^71/- 2 -^.vx-yPS. 1, 
30 1 -v^7;l';tP-4- h U7;l/>t-py^;i/-2-^yx-;l/S^ 1 -7yW:t 
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f-^;l/g, 3-7>'l/;tD-4->^;U-4-'<>x— >'l/Sx A-V)V:^xd:^ 

f-;u-4-^>x~;uS> 1, 1 -i?7;^^u-4--^f•;^~4~^>x- 
;^S> 2, 2~i>7;i/;i-D-4-;'5^;u-4-'^yx-;US^ 3, 3-i?7 
5 ;l/;J-D-4-y^;l/-4-^>-r-;l/Sx 4 - h U 7;l/:tD> f-;l/-4 

>-r^;US^ 1, 1 -•>7>'l/;fP-4- h y 7;l/5j-pyf->'l/-4-^>x- 

/I'S^ 1. 1. 3. 3— r h57;U;i-D-4-y ^;U-4-^>-r^;l/Ss 
1 - 7;l/:4-P-4--y f-;l/-3-A,^Hj^;Ug^ 2 -7 D- 4 ^ 

yU-S-'s^-bJ^yl/S. 4 -7;U/i-Dy f-yU- 3 -'x^-b^^US, 6-7;U 
10 ;tD-4 -> ^yU-S-^^-b^^l/g, 4 - h U7;U;^-P>^;U-3-'\+ 
-tr^;i/S^ 1. 1 -i>7;l/^P-4-y f-;U-3-'\+-t-;US. 2, 2- 
•;7y^;^-p-4-^5^;^-3-^+^rJ^;^Sx 4- V^)V)\^tX2;^^)\/- 
3 -'s+'t^yl/g. 5, 5-i?7/l/;tPy ^;U-3-'\+-lr^;l/S. 6, 
6. 6- h U77l/;i-p-4-7'f';U-3-'S+-fe^;l/S, 1. 1->'7;U;<- 
15 P-4 - h •j7>>l/:tPp<^;U-3-^+-lr^yl/S^ 1, l-v?7;U:tP- 
6. 6. 6- hU7;l/;i-pyf-;U-3-'\+-tr-;US. 6. 6. 6-hU7 
>»l/;rp - 4 - h »J 7;P3i-p y f-;P-3 -'\+-t?-;USI?05fegJ^SU^7 -y ^ 

2-^y9-)V^. 3-^>^ji;i/S, 4-^>^^;US, 4-y5^;u-2 
20 -^>^ji;uS^ -riz—yPS^ 'i'>x>:^;u 

v/^p:fpb*'>'Ux^;PS^ i/^'P^PtfyUyphVUg^ •V^' p^p hVl/7'^ 
25 i/^pyphVI/'<i/5^;l/S^ ♦>^pyptVU'\+i/;l/S, i/^P^P 

tVU^y^>'US. i^^PT'f-yuy ^;US. PT'f^yUJi^yi/S, -y^uzf 
f-yl/T'P hVUS. '>i^p7'^;i/7'^;l/S> p7'^>'U^>^;1/S> ■>:5'o 
^y=f-)V/9)l^. i/^J'p/^yf^yl/xf-yUS, p^y^>»l/7'p tVUS^ 

30 •>^p^+'>>'U7'ph*;l'S^ ^^'P'v+v/yuy^^US^ ♦>^P'S7'^;l/ 
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oti^i-J\^Zfu\zjm. i^i^ati7i-j\,zf^j\,^^ l-/^jliy^a^yi- 

;M^;l/S. 1 -x5^;l/i>:J^D'^>^;l,^^;uS^ 2 - x^;U^/ ^ d^>^ 
;M1^;US. 3 -x^;Ui/^D^>f^;U^^;ug^ 2 - i/:^o^>5^;Ux^ 
>'l'S. 2- (l -/^jW>i;aKy^ji) x^;|/g, 2- (2->^;U->^ 
o/>;>^^U) 2- (3-;'^;U^^ro/>^>^;u) x^yug, 2- 

(1 -xf-yUi/^D.v?>^;U) x^;US. 2- ( 2 -xf-;|/>^ d^>^ 
;U) x^;US, 2- (3-x^;|/i/^D/>^>f^;|/) xf-;US. l-y^;U-> 
^'o^+Wl,;<^;l/S, 2-y^;Ui/^n's4^v/7l/^^;us^ 3_y^;^.;, 

^D^^i/yl/y^;US, 2-xf^;l/.>^o^+->;Uy5^;US, 3-i^;u^ 
^D^+->;U;{f-;PS, 4-x^;U>^D/\+>/7Mf-;US, >'^n^+>/ 
;l/x^;l/S, 2- (1 -;<f^;Ui/:^D^+i/;U) x^yus. 2- (2-/^ 
;Ui/^o^+i/yU) x^;US, 2- (3 - ^ ^;U-> ^ p/s4^ -/yu) xf-;U 
2- (4 -yf-yU^i^D'N^^i/^U) x^^US^ 2- (1 -xf^yPi/^D 
^+>;U) xf-;l/S, 2- (2-xf-;l.i.^p^^,>yi,) oi^yug^ 2- 
(3-xf-;l,'>^o^+v/yU) x^;ug^ 2- ( 4 -x^yUi/ ^ D/sit-.> 
yU) x^yUS, 1 -^^yU->^n/\-/^;P;<^;uS, 2 - / ^jUiy a^-^ 
^JU/^Jim. 3-y^;Ui/^rD/syf-;M^;Ug^ 4 D'sy 

3-x^;Ui/^p/s-/5^ypy^;pg^ 4_j^^;P^^o^y 
^;l/^JUm. 2-->^o'syf^;l.x5^;uS, 2- ( 1 - > o/\y 
au^jim. 2- (2-y 5^;U->^D^7'5^;U) x^^ug, 2- (3- 
^ ^^yU-/ ^ o/vy^/U) X5^;i/S, 2- (4 -^^;l/i/^D^:^^;U) x^ 
Jm. 2- (1 -x^;p.>^D^y^;U) x^^ywg^ 2- (2-x^;Ui/^ 
D^:;'5^;U) x^;l,g, 2- (3 -x^^yUi/^ u/syf^;l/) x^;ps^ 2- 
(4-x^;U>'^^D/vyf-;U) xf^/ug, i _^^;p^^n;t^^;M^;U 
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5 -x^;^•>^D;^-^^;^^f•;^S^ 2- ( i -^^;U'>^n;f^^ 
5 /W) x^;|/S^ 2- (2-^^;l/->^o;t-^f^;l/) x^;US, 2- (3-;< 
f-7U->^D;4-^f^yU) xf-;US, 2- (4 o;i-^f^;l/) xf-;U 
S> 2- (5- /=f-Jl'>^r3ti^'f-Jl') x^yUg, 2- (l-x^;l/>^p 
x^;US, 2- ( 2 -x^;U-> ^ p^f^ ^yu) x^;US, 2- 
(3 -x5^;l/<>^ D:t;J'^>'U) xf-;Ug^ 2- ( 4 -x^;l/v ^ d;^-^ f- 
10 jl) i^;l/S. 2- (5 -x^yUv:^p;t^^;l/) x^yug, l-7;U:t 
D- 1 — •> a-^^i/ jv/ ^JUU^ 2-7;^;^■o•>^D'^+•>;^^•?^;^S^ 
3-7 D ^ D'\.:^r f•;^S^ 4-7 ;l/;t u V/ ^ D 's* i/^M ^JU 
S> 1, l-v^7;l/;i-D-l->^D^+->;U;<f-/l/8> 2, Z-'^yjUt 
p>^D'\4^e/;Mf-;USs 3. 3-v>7;P;t-pv/^^p^+>;Mf^;l/SH 
15 4, 4->^7;U;f o^^'o^+i/;!/^ f-;l/S^ 1 -7;l/;i'D- 1 -i/^ p'x 
f^yuSs 2-7;i/;*-Pi/i^D^7'f-;uy^;uS, 3-7yi/:tDi/^ 
P'vT'^yU^ 4 -7;l/?fPi/:?p'\7'^;uy f-;uS. i. l-i>7 

p'^>'^S^ 3, 3-i^yjUtuiyi7u^y^jU:^^J\^m. 4. 4-v7;U;<- 
20 p->^P^-/^yl/>^;l/S. 1 -7;i/^P- 1 - (3-> 5^>'l/>^p'\+i/ 
;U) yf-Zl/Sx 2-7;U;rp-3-<><f-yU>'^p^+v/;U<;<f^>'l/S> 3-7 
Atv-S-Z^Jl^i/i^o i/Jl^/ f-;WS> 4 - 7 o - 3 - y f-yU •> 
^a^^i/Jlz/f-A^^ 1, l-i^7;P^P-l- (3-;'f-;l/'>^'DA.+ 
S/;U) 2, 2-i>7;i/;t-p-3-y f-;u>>^p^+>;l/y 

25 S> 3- h 7;l/;toyf';Ui/^P'\+e/;U^^;US^ 4. 4-v?7;U;*- 

P— 3— y f->'U->^' D^+v^yPy ^VUS^ 1 — 7>'U;i-p- 2 — P-^^l^ 
j\,x.^jl^m. 2- (2-7yU;i-p>^P^>^;l/) x^;Ug^ 2- (3-7 
yU;rp •>:J' P^>^>'U) x^yUg^ 1, 1 -':^7>'U:*-p-2 - •>^7p/^!lyf• 
;^Jl^;^g, 2- (2. 2--^77l/:f P ^rJ' P^y^/l/) x^yUS, 2- 
30 (3. 3- i^7;l/;to->^o'^>^>'U) x5^;US, 1. i _ 7 yp;^- p _ 
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2- (2. 2-i?7;l/:tD>^'D^>f^;P) x^;l/S, i. 
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v'^D-7'n'^-;l/'\:/'f->'l/S> '>^'a:/x— yp-Zf-yUSx i/^py-r— -/Px 

^;l/-3- '>^p'^>xxyu) (2 - ^f-yu- 1 - i/^ p^>r 

x;u) yf-;US, (E-^^yU-a-i/^P^^rx;!/) ^^;P2S^ (2- 
>f-;U- 3-'>^P^>xx;l/) (5 2 -i/i^P'^> 

Tx;u) ^ =f-;m. ( 5 - y 1 - •> ^ p/< y-f x;l/) ^ f ( 3 
15 1 -i^i'P'<;^xx;l/) (3 - 2 - i/i' p'^: 

(3 -y^;l/-3-'>^P'^yxx;U) 
(4 -^^yl/- 2 - '>:5'P^>^x;U) y^;l/S. ( 4 - > f-yp- 1 - > 
n^Vxxyb) ( 1 - y f-;U- 2 - v ^J' D^4^-lrxyU) ^ 

(1 -^f^yb-S-i^i^P^^-trxyU) y^;l/S. (2-yf-yl/-l- 
20 i/^p'S^-trxyU) (2 2 - P's^-lrxyl/) 

/l/Sx (2-pf^;l'-3-v/^P'\+-bx;l/) ;t^;US> (6-y^;l/-3 
-.>^D's4"fex;l/) (6-y5^;l/-2-->^p^4=-'fex;U) ^ 

^>'Hs (6-^^;U- 1 -•>^^P'\+4?x;i/) y^;l/S^ (3-/f^;U- 
1 _.>^D^+-bx;l/) (3-y^;l/-2 -i/^P^+'fexyW) 

25 >^;l<'S. (3-yf-;l/- 3-->^p^+-lrx;l/) (S-^f-;!/ 
- 3 - p^+-tx;U) ^i^yl/g, ( 5 - y ^yU- 2 - •> p's^-lrx 
yu) y^yUS. (5 -/^yi/- 1 -v^p^+'fex;!/) y (4-^ 
1 - •> ^ P^+-lrxyU) y ( 4 - ^ ^vU- 2 - ^ u-x+Hr 

x;i/) y^;US. (4-y^yU-3->::'P'\+-trx;l/) (i- 
30 y ^yU- 2 -i/^p^y-rxyp) p(^;l/S^ d _y 3 p/v^y 
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jt ^yl/Sx ( 1 - y ^J\^- A~'y^v ^ f-)V^^ ( 2 

-y ^;U- 1 -v/^u's-Zx^;!/) y^;USx (2 -> 2 - i/^ o'v 
^•r^;U) yf-;l/S^ (2 - ^ f-;!/- 3 - D^v-^x^yl/) 7« ^ypg. 
(2 4 - v/i^o/vy-r-;!/) (7 ^yu- 3 - •>^' 

(7 1 -i/^D'sT'x^;!/) y ^;WS. (3-y5^;b-l- 
vr^p^yx-zW ^f-;US, (3 2 -i/^J'D^T/x— ;U) 
yl/Ss (3-^5^;l/-3-->^'D^-rx-;l/) >/f-;US^ (3-y^;i/-4 
-i/^n'syx^;U) ^ f^ypg^ (6 - y f-;l/- 3 - v/^' D^y-f-;U) y 
10 f-yl/S. (6-yf-;l/-2->^'D/\:fx^;l/) y^yPS^ {6-yf-;l<'- 
1 - •> ^ o^-/xzi;i/) > ( 4 - y 1 - •> D'vy-r— ;u) 

yf'-'l/*. (4 2 -i/^'D'\:/-r-;U) (4_^f.;p 

;U) y^;us. (5-yf^;P-3-'>^'p^:/x^yi/) ^f^yi/g, (s-y 

(1 -y^;U-2-->i'P7t-^-r^;U) (1- 
>^yl/-3- ->^'p;r^x^;U) ( 1 -y 4 - •>i7p;ti' 

T-jnyl/) >f-;l/Sx (2-yf-;i/- 1 -i/^p^i-^x^yp) (2 
2-i/^p^^x-;l/) (2-y^;v-3-.>^o;<- 
20 ^x— ;U) y^yl/Sx (2 4 - i/^p:t^x^;i/) ^f^yl/S^ 

4 ->'^p;i-i'x^;U) p< ^yPS^ (8 - 5^;!/- 3 - y 
D;t^-f-;W ^'^-'l/Sx (8-</f-;l/- 2 -i/^p;^^^^;!/) 

(8-^f^yi/- 1 -i/^'p;i-:^x-;l/) (3-y^;l/-i- 
i^^P^-^x^/U) (3-;'^;l/- 2 - >^'p;*-i?x^;l/) y f- 

25 yUS. (3 ^yl/- 3- v'^'p;l-:^x->'U) >^;US, (3_^^;p-4 
p^^x-;l/) pff-;US> (7 4 -v':^p;t:J'xji;P) > 
(7-yf-;U-3->^P^:}'x^;l/) y^;l/S, (y-^^j^yp- 
2-i/:^p;i-^'x->'U) ^f-^US. (7 - ^ 1 - p;t-^x^;l,) 

>^^>'WS> (4-y f-;U- 1 -i/^p;!-^'^-;!/) y^;l/Sx (4-^^;l/ 
30 - 2 - •>^' p;i-^'f-— v'W) y (4-yf-;l/-3-i/^p:*-^-r- 
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^;u) yf-;USx (6-^5^71/- 1 -v^'o;*-^'-r-;u) yf-;uS. (5- 
1 - '>^'D:*-i^x-;U) >^;US. (5 -^^^u- 2 - •>i^D:4-i' 

r7 'J -;P7/U'!r^;PS (K7 »J -yU7-'l/^r^;l/S©^±0ff^© 1 - 3 

<@07X^II^JlM7;u+;uS. h *) y Ji^t v / ji^m. i^Tjm.M 

7 c ySXIi<£<SftT>'l/+;l/7^ ySTg^^tlTCNTfcckl^o ) J t 
{i*gmxiig^$nfc^fK^8 - 1 2 ffl©7 'J -;P7;U'y^;uS^jgi* 

u «»j;i{f*g^xii±ie®Mms-eg^$n^7x^;urP'<-;us. 
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©SI±cDffi«t© 1 -3^©7k«ll^liiSi!a7;i'+;i/». h »j 7;^;^Dy 

i^jv/^ju^. 3-fU v';u/^;bSs 4- i^^pyf-^us, 2-f-7 

I - 5 :J^7 y ;M 2 - 5 u ^;l/Sx 

10 2 ->r $!5^y»;;M5^;i'». 4-^$^U;i/y^;i/S. 3-h*57«Jyuy^ 

2 - h* a y yl// 3-\£vVJV/f- jvm^ 2 - f >J $ 5^ 

4 - e 'J $ 5 - f 'J ^ ^;VS, ^ v?^;!/ 

3-h*'J^-:^-;l/>5^;i/g, 4 - t^U ^i^^^M ^;WS. 3- + 

yyuy^yi/Ss 7 - + y u;uy ^;i/S, 8-^^ i--r7+ 
yu;i/y^;i/Ss s-^r v^y yyuy^yi/g. 4 ->f v+y y^i/y 
5 --r v+y u^uy ^^i/S. e-^v^y ij;i/yf-;i/S, 7->fv+y'j;i/ 
y5";^S^ s-'Tv+y u;py^;i/S> E-^^y'/^x-^M^^PS^ 3- 

yl/y ^;US. 6 -'^vV'/^xx/l/y ^jum. 7 -'^yy^xx;!/^ 

2 - > K y ;M 3--(>h'VJVM^j\^^^ 4 ->r > KU-'py 

5->^>Ky>'^y^>'^»^ e-^ryKyyi/y f-;uSs y-^rvKy^i^y 
^>'WS> 2-^yX'r 5 ^/7y;i/y5^;i/S. 4 -^yx-r ^ i5^7y;wy 
25 5 -ox-r 5 r/yyyuy ^yi/S, 2 -'^>y>7vy>'i/y ^;us. 4 

-^>y^7 7y>'i/yf->'i/S. 5-KyV'f-7V^)j\y/^ji^. e-^y/ 

y;i/y^;uSx 4 -'O'/^+if^y^M^'yi/S^ 5-'oy5i-+-9-v'y>'u 

30 2-^>77 7x;i/^f-;l/5^ 3 -^>V77x;uy 4-< 
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7 -K>V7y^Jl/^J\^^. 2 - f >J v^ypi^^US^ 2-h*'J 
i^;U>^P f;i/S^ 3- f; i^-'l^i^yUS. 4 -h*»; i?;UJi5^;l/S. 2-5"T 
2 - 3 - ^i-yUx^/US, 1 -'f = 

5 U 2 - ^ y yUx^yUS, 3 - V »J ;Ux^;US^ 

4-f^'/y;l/x^>'USx 2 -7 'J;Uxf-;l/Sx 3-7 y;i/x^;us, 2- 
h*D U ;l/x^;l/S, 3 - fD >;;Ui^;US^ 2 - fU i 4 
- t° 'J ^ i^^yUx^^yUS, 5 - f U ^ v>x;Uji^;US, ■:/x;Uxf-;l/ 

10 x^;l/S, 2 -'O'/f-xxyUi^yl/g, 3 -^^y^^x^yl/xf^yl/g, 4 
-'^^y^xxyl/Xf-yUS^ 5 -^>7"^x^yUx5^;l/S, 6-Oy^x 
x;l/x^yUS, 7-'<>y^xx;l/x^;|/S> 2 --f > KU;Px^;l/S, 3 
--f > K'J-'l/x^;US, 4 -'T > KU;Ux^;l/S, 5 - ^ > Jl^'f-Jl 
e-'rvK'J/l'Xf-yl/S, 7--f VKU/l/x^yUS. 2-K>X>f^^^ 

15 y y ;Ux^;US, 4-< I U ;l/x^;i/S, 5 - 'OX-T $ U 
;l/xf-;l/S^ 2-^y^/f-7'/^) ;l/x^;PS, 4 - V^T V U yl/x5^;l/ 
Sx S-^^y^ryj/Ux^^l/S, 6-^>y^Ty'J;l/X^;l/Ss 7- 
^>y^TV'JyUx^;US, 2-^>y;t+-9-yi;yUx5^;l/S, 4 -'Oy 
^^^-y-yj^Uxf-yUSx 5 -^W^+lfv'UyUx^^yUS, 6-^>y7t-+ 

20 -9-v'';;Ux5^;l/S, 7 -'^>7;i-+-9-y ij ;l/X^;US^ 2-^>'/75xyl/ 
xf-yl/»x 3 -'^>'y7 7->'Ux^;pg^ 4 -^>y7 5x;l/Xf-yUS^ 5 

•>7y«s 7KS!Ss xhD», MT;U3 + i/;;:7;P;f:xyPSx 
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3- t*^'/U;pra'<-;l/S. 4 - V^'J ^l'^ d/<-;1/S. 2 
-7';>'i'yD'^->'l'SN 3-7'J;l/7'o^^>'l/Sx 2-tfD'J;i/:fa'<^;U 
3 - fa U ;i/:/D^-;WS. 2 - h* 'J ^ i^::.;!/^ D^^;i/S. 4 - f 'J 

3 - f U :/i^-;w-/D^^;l/Ss 4 - t° 'J ^i^^;i/yo^-;i/g> 
^jim^fnL. m^ii. /f-jvm. :^pf;i/®. Hv^u\^jv 
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hVl/T IJ^. ^VZfa tVUT = y -fi-JlT $ y sec -y^^l/T 

i y SXIli^T'a tVU7 ^ y SII*Wt.*l5o 

®, t - -/i-jii^ y f'yu^ ji^mco7J\y^Ji'> >; < > i>;uSs h 'J 

r{*a$tifcT ^ >f^xum7Ji^j\^7 1 ysj 

15 S> p-y h + v/'Oi?;l/S, P-- hD^Vi^yuS, KyXhVOJVm. 

;uailoi£igi7yi/:^y-ryi/S ; ^»Jx.l^•7x-^>'^7-lrf•;^s^ 7iy + i/7-b 
^;uSI|tD7';->'b7>'i/7!7y'('>'US ; mt^y h + ->;^;i/*-;i/S. xh + 

S : mi* h U y f-^i'v^ U .'US. t - y^yu>?y ij >>l/S^0fi«i7;i/ 
^jv> U ;US^T«Sil$nA:7 ^ y SX«fiiia7;u+;U7 ^ y 

ti7 i /mxuim7J\^^jv7 1 ys*<»* li^o 

30 
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mU-m^ [I] ^C:fel^T. 

( 1 ) A r {ST u - )\^^iL\tmMm^. mmPi-'Bt.um.'m.^ii^^fi mtf^ 

(2) R'rtl~4<B07-y^)li^*S±JCWL-Cl^Tfe«kl>8it5!Jtfc3'-6 

;l/S. 2, 2-v?7;l/7j-D'>^Dy^;l/S, 3. 3-v^7;U;i-D'>^'D7> 

2, 2--:>7;U;rD->^D^>^;l/S, 3, 3->^7;l//f d->^d^>^;U 
15 S> 2. 2, 3, 3— r K^^yU^fD v^D^yf-yl/S, 3. 3. 4. 4- 

X h57;U:tP a'^^^^/l/S^ 2 -■7yl/;tD>^'D^4^'>;US^ 3-7 
jl^ai/i;a^^i/J\/M^ 4-yjltv>i7v^^'yj[^M^ 2. 2->?7;i/ 
;i-Di/^D^+->;l/S^ 3, 3->?7;l/;t-Di/i'D'v+i/;l/SSc;4. 4- 
7 ;l/;f D o ^+ v/;WS*<ff t Ll 
20 5l^li2-7;U;i-Di/^'P7'f';uS^ 3-7;^;^D•>^D7'^;^S^ 2. 
2-i^7;U;rp->^D7'^;USs 3. 3 - >?7;l/;i-D >^ d7'^;1/S, 2- 
7;l/:tD->i'n^>f-;l/S, 3-7;U;4-D^^D'<>f-;l/S, 2. 2-i^7 
;l/;<-Di/^'D'<>'^;USs 3, 3->?7;U;rD -/^D^y^yl/g^ 2, 2. 

3, 3-x h5 7;^7^P->^o^>^;^g, 3. 3. 4. 4-xh^7;w^ 
25 Pv/^7p^yf-;l/S^ 2-7;l/;t-p">^p^+>';i/S^ 3-7;l/;*-Pi/^p 

^^i/^l/S^ 4-7;U/fp->i7p^+->;US^ 2, 2-v?7;l/;tP'>:5'D^ 
+ i/;l/S> 3. 3--:/7;l/:tP'>^'P's+'>;l/SSl/4, 4 ->'7;l/;t-p>' 
^ D A,:^ v/;l/S*<ff * L < > Ific 3 . 3 - 7 P ^ P ^ >^;l/S*<*f 

30 (3) X(iOX«NH^^L. *-Ct>NH*<??* U^o 
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t ^j^ffeife 5-15 m<^m!i^^i'^m^<^mw&mvif^%^. r ^ >'i/+;i/s> 

^■foT 'J->'l/T;l/':r--'l/S (M77/P+;l/S> 7 'J -;U7/l'y--'l'Sx 
XD7 U -;l/7;l/+;USRCK^-rn7 U -;l/7;l''!r^;PS©S±®e^O 1 

+ i/S. 7^ySX(iM7>'l/+>'U7= ySTSfe^nTt^Tfeckt^o ) ^ 
<kt^TE^ [in 

-Q-<r-{-R' [n] 

i^l3/ioT^IS^^?Bfi!tt> R\ R-RafR'{i|5]-^U<{iffiM^j:0. 
ti-e'ti^ 7Kfgm^> {S«67/u+;uSXli^t^iJ[3~8<i©>^'p7;u+;i/» 
^L<li>^D7;wy->'l/S*^1-*\ Dcl>liR'*<i:R"'XliR''i:R'li^ 
n-en-i^Jc/j: oTJ^^IJt 3 --s^io ^ d 7;u+;uSXtt V D 7;uy- 
-'US^Bfifc-T'So ] T-^$tl5S^ 7x;^^;i/S^ 7x-;i/y 

D tVl/S, 7 x-yuyp'^j^yuSXtt 2 - f 'j ^;i/S. 2 - f U 
xf-^uS. 2- f<; v^;l/>^PhVi/S, 3 - f y v^yM 4-h*Uv?-'U 
yf-;l/Sx 2 -^7VJ;U^f-;l'»s 2 -^x^;U^^;l/g. 3-f-xx;U 

^f-^i/Ss 1 --r ^ iJ''y'j>'u/^>'us> 2-'!' ^ ^y'j>'i/;'^>'i'S> 4--r 

; 'J 2 - 7 'J 3 -7 U ^U;' f->'i/gs 2-b°D 

V^u^^yi/K^ 3 - h'n ^>'US ({bLn ^^>v;uS. 7xt.f-yu 
7xx;U7'otVUS> 7 xx;U7'D^x;US&Cf'STD7 U --'l/7;P4^ 
;l/S©lg±©ff 1 - 3 ^i©*3Rll?-lifiiffi7;l/+;l/S^ h U 7 b ^ 
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^^xj:.;i/y ^^yuSs ^jum. e »j -^yi/y i-jm^V^^ > v;uso 

i^TfcJ;i^o ) *<ff*b<. 2|§{c6-Ti >'tfU>>>-2--f;u/^;l/S*^' 

*l|B^0|?ilE-»^ [ I ] <0\t^\t. 
(a) [III] 

Ar 

HO— I— COOH [m] 

*^^)Sl^n* l~2^®^xDlli^^^t-'5'SxP7'J->'US (^7'J-;U 
SRC/^^xDT <J -;w«oai±©ffi«© 1 -'3ffl®7K3tfmi^«i£«i7;u+yi/ 
h 'J yA/-^ D y •>7 J TkBfS. - h dS. (Sia7;urj + •> 
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-fSL^ [ I V] 



J: t ^i^^nij 5-15 ^o^fD^ u < iiT-f&fa<Dimmmt7\^m^. ^i^mm 
b < itum $ 1 ~ 2 <i©7kgesx<i>i-+ V s^w-r s j^^ift s ~ i s {i 

^gO'v-r pM^^W-'T'S'v-r P7 U ->'l'7yU+>'l/S^L < {i'\xu7 U 
TJl^'r-J]^^ (fiU. K7^yl/+7l/S^ 7 'J -;l'7.'l/'5r^yl/S, '^•rn7 
•J -;U7>'P+>'L'S&0*'^xa7 U -;l/77Uy~>PS©31±©ff jgO 1 ~3 {i 
®7K^^i^^li^S^S7y^+>'^S^ h';7;U;tD^f-;u«, ■>7ys> tKS^Ss 
^haS, fi^7;U3 + ->;;5;>»U;Kr.;US, ^^Dy>ili^^ (£«67;U3^-> 
*«^^L<(i<*a$n/::7 $ y»> *i5^M«U< lii*M$n/cM7 
;u+;i/7 ^ y SXIi7 ^ Ji^ju^f^ ^I/jH-^uSt-M^ $ nrt ^T ^> ck 

m tmm^it. R • "Xti R "iJ^^^Wm b < «il 1 ~ 2 ffi©7KKS 

(b) ±I£-J!S:^ [III] (DijJVt>>mXli-i(O^Jt^mmWi:-fSLi^ 
[V] 




[IV] 
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15 



20 



25 



30 



HX-^^N- 



[V] 



Ar 

HO- 



■0 Ja«HLy:ai, -usa; [vi n 

iHfilOR"RUtR"<D^gSK)6tm\ m-li 
(c) J:E-«S [VI] O(t6»*K«»0/;as^ [VIII] 

R^'-CHO [vm] 
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±fE^ [VII] {Ctet^T. LJlJ:oT^$*lS rittfitSJ <!: LT 

$'^>^;^ ±iEsc [V] -BLif [VI] i::tei^Tx EjzioT^^n^ ^ 
Biji5S8iix@ (a) ^cfct^■c. ii: [I I I] (DtiJi^t:>mi. ^ [i v] 

[IX] 



±Ei^^Rf&»-fct^-Cs m^miUTra^nSiC [III] oijjit: 

So 




Ar o 



[IX] 
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[III] ®<k^^i*;n3*tLTi-5^fi. ^izi-^2^momm^t 

10 ->?y f-yl/*;l/A7 ^ Kx ':^t^-*)->^ ^y-ff>x ^'na'O-fe' 
>x iSit/f-U>x ^DDd-^;l/A, EHJg^kJ^J^. >f^nai^>, h U n 

h5tKD75>x N. N--^^^;U.+.;l/A7^ h\ i>t^-*)->i!)<itftb 
-2 o»c~l OOT©|QfflF«g<h^sci*<T^. 3{»^*>-5^#TJ;:5f£;{is m 

5 ^Fb1~ 7 am. s u < i o ^^Pai- 2 4 i^p^t**t-^ l^^-s i 
5^ [ 1 1 1 } ©fk^^acs^^ss: [ I V] (Dit^^xii-^o^omm'^ 
^j^jsi;TgEx.sct*<-e^;5*<. a^. d 1 1] (Dit'^^i^jv$>fz 

[IV] ©Ik^tiXli-ecigli. l~5^r;K fftL<(ii~2^;u© 

tfz^ mW.^ [IX] ©7^7-yyu >^^^k^tlli. 5^ [I I I] <D:hJU7iiy 
25 i!C [I V] ®<t^<^!»Xll-€-©iSiite^$-ti- 

S CI <!: 1; ct o T ^^i S w <h A<T'$ ^„ 

^ [I I I] ©:^>'W'i?>Bt©S*£;W#tt:iUT{i. ^^Ifx^x^MtX 
{i7 5 K<l:RJtWCfcl^-C:^yl/*-+-/;US©Stt^k©/;:J6CWII^fiSt'fl:^©^ 

30 W^>tl-5o 
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^ [1 1 1] 0-^ji^^y^cDm^i^my}^mii. s*: [i i n (D:fjjiyf^ym 

M:ZZ.t\z^*)^hZtt^'Q^. fgftxXr.'Ui. 5: [I I I] ®7!7>>U^:> 

-x^;l/-3- {Z-iP^=f-)\/7lJzru\i)V) IY\ •:^7x- 

®i^^^l©#STs «aj^l*N- t Kp4^->x^' •>>-< ^ K. N - t Kp4--> 
7^>'l/-r^ Ks 1 -h Ka + i^^^^/hUTV-ymoN-t Kn + ^-lb^ 
!^ : 4 -X ho7xy-;K 2. 4 -i^^ hP7xy->'K 2. 4. 5-h 
ij ^'ou7x>'->'K '<>:5'^aD7xy-ym07xy->'Ml:^'^^<i:S 
^t^$■^i■^i'5w<^:*<T^. gttr^ Kii. i«: [I I I] ®7^>'i/t:>ie^^;*{c 

[I I I] 0:^;U^>^OSf£;tt^#f*<i:^ [IV] <D\t^mX{t^(D 

ttWtSrglliLTJi. f?iJ;ili-:^x5^;l/x-xyK xh5hKn7-7>s N. 
N-i^y^>'Utv>'l'A7$ h\ v^^+1f>s ^>-tf>s V)l3-y^ ^uuKy 
4f>. mU=f-\^y. ^^OD^x^UA, KJg^ti^fg. v^^DOX^^, m;^' 
DPX^U^Xii±E^li®M^WW^»n. !t|{Iv^x5^;l/x-T;K 

Sit^SSii. a-S:. -7 0•c/j:l^LS^c::lcfflt^5^gl«©j9f.^. fftL<ii 

^/c. [1 1 1] ©?^7>'U;K>if®si&tt^^j*ic*t-r'55<: [iv] ©^t 

(*©«^llicf£;i;T^x.'5::<h*<T'^^K mn. [ i i i ] ©^yut'> 
Bf©SfEttSI#i*l [IV] ®<t^!feiXli-e©^lii~5* 

)W JfF*L<lll~2tyl/®$Qi||^-Cffll^5C<i:*<T'#5o 
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[IX] -v^^nim^it^^^. n^'t^^^m^b^imm^ti 
^ 1 ~ 2 m(Djmmxiit^ y^^^tzm^ 3 - e •> ^ utju^jv 

ttl«*'-'5^«, fftL<li. Mi5fi~l ^fi®i?X{iig^ffll^TO''C'- 
ffll^T. »tU<li-8 0'C~l 8 0°C®$Effl-C\ 1 0^m--7 Zm^St^ 
-fSc^ [IV] Xli [IX] T'^^tlSlb^tJ*. R^'-Wil^tlfcT^ 

> • t-iS^-vi; • i/^-tri/X (Protective Groups 
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in Organic Synthesis), T. W. ^''•J->(T. 
W. Greene)^, John Wiley & Son stt (1981 

tKn73>. /^J-JK ii5'y-;i/^®TrStt-^l«^b< 

A, ^sf;^ ^)^Am(DTJVij ')±mmm^m^. wtLum- 2 or-^i^j 

8 0°C©jBfflrt©fiKT'l 0M'-2 4l^rBl{^ffl$-li-'5Ci:{Cj;0tft)n 

So 

2 0k g/cm^©7K^ETI-. fft b< li*!jOT~i^4 OT®fBffil*l©ia 
JST 1 0 5>Pa1~ 2 4 I^Pa1^Mji5c-rS C chJC J: 0 |Tt>tl5o 

mmxm (b) lc*>^^T. ^-SPgicfc*:f S5»: [III] (Dijjit: 
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LTfl^tlS-jft^ [X] 



Ar 0 
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[5. 4. 0] 0>r7!7-7-i> (DBU) . 1. S-i^T-tff 
•>^D [4. 3. 0] y:^-5-x> (DBN) ^OWSmUmmT i> : 

$^,{3. sjiixg (c) izmm^ m oit^w^ [vi i n © 

p- K/Uir/xyU^^yge. ^Sfs h^y Jl^ammmi)<mi^Mo 
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[X] O^k^^ 1 u-^^ 1 ^/l-^m^JK b < (i 1 - 1 0 1 

iy±IC^-<fci5!iiXg (a) . (b) Rc; (c) TW^nS^ [I] 0^t 

^ng(*fii£to©:^ji, mA.{i'>vijYJK mmjim^mi-^ijy 

Sf^fflSC^i n V i t r oiC*>{J5§^tt:Jgjjtf^^;^,^^^ g,. j ^ 
U -y;;^ (H a r g r e a V e s ) t>©:;^3* [B r. J. 
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Pharmacol. , 10 7^, 494-50lH(1992^)]^aJ 

ttT-fef--'l'3 y >Hry^— (Receptor Biolo gytiW n 
0. 2nM [*H] -N-^/ l> (8 4 C i /mmo 1 . 

New England Nu el e a r 18) RW«^^b^^*0. 5m 1 
©5 OmM h U X-tSKx 1 OmM MgCU, 1 mM EDTA?§^fiE 
(pH7. 4) (il^2 0-2 5'C) X 1 2 0 ^^FbI'T V+i'^- h L 

/ctt^''7X7'f yl^:^'— (P a c k a r d 0.^1:7 h GF/ 
C) TK^IffiiiU 1ml 0^K?^U/c h 'JX-tgK^<>v7r-T'4lHl-^^L 
tZo y ^ /V^-^5 0XX'\^m^Wik. vy=r\^-9- (Packard 

^ >OSJcl*Si4?r^^^nyi/- hi/>5^l/- ->3 >;^':;>^'- 
(Pac ka r d Y j-fij^yy^ xm%\^fz^ C'H] -N-^^ 

f-x yRC/f:/-'UV 7 (C h e n g and P r u s o f f ) 
[Biochem. Pharmacol. . 22%. 3 09 9-3 1 0 8H 

( 1 9 7 3^)] iz'iit-^x. ^ilU^'y K-e*.^ PH] -N-^^;ux=i 
^ 5 0 %ffli$ij-r5tS^t^^>(l:^ti©iiS (I C50) XiOWiH Uz 
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10 



IS 





Ki (nM) 


m2/m3 




ni2 






3200 


5.5 


590 


nmm 10 


17000 


8.9 


1900 




460 


3.2 


140 




8600 


30 


290 


^SSCT 14 


1400 


10 


140 




1000 


3.5 


290 




550 


3.0 


180 




50000 


22 


2300 


Ilffie<122 


13000 


19 


680 


llt(E0l|26 


24000 


22 


1100 




4200 


20 


210 


mmm3i 


10000 


19 


520 



AX:^Uy^^«c ^^tit:ai^ (in vitro) 

timnmitmizm^n-^tz„ smm^y>jh ooo-soog) * 

(9 5%02. 5%C02m 3 2T) T'jgS/cL/^vi7'p?7.Wl*li: 

tzo 3 o^feWMb/c'#. y7;i'^<3-;i' (1 O-'-i 0-M) ^i&mmt- 
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33 



10 



IS 



*IJ«^-Sli^-S{-^*<'^ff-^/::o SDI^tfttt^^yh (3 0 0~5 0 0 g) ^ 

■t'v^ h^m^ (9 5%02. s^co^am. a 2°c) -cwctfcv^^x 



20 



25 



^2 AX* ygg^jSetftffl (in vitro) 





Kb (nM) 


M2/M3 








1000 


6.3 


160 




610 


0.95 


640 


mmm2o 


2100 


1.6 


630 
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10 



15 



20 



25 



'J yU.^-^^^^U fin V i V 

1-A) HcfcitS»W3tJfi:5gf^ffl (i. V. ) 



8-1 Vm (3 8 0-4 2 0 g) <^7.yv-^'Y-^)^%imvv\-^^ 

(7 5 0 mg/kg. i. p. ) SCfa-^^D^D-x (3 7. 
5mg/kg. i. p. ) -c^^u mSJC^^a-l/^fflALfco ^fc. 

(5mg/body. s. c . ) |C J; 0 Lfc^. 
Pulmonary Mechanics Model 6 

(B u X c o) *fflt>TAx^5iTi:T5iii!5tt^sii^Lyt„ wmm^ 

55Jfl35:Utja:45^^{3teJJS7-lr^;U3.J> (5 0;zg/kg, i. 

1-B) 57 MC*5{:t^^g«?gflPffl (p. o. ) 
m.%%^m.U^^\.fL. 8-1 liiig (3 80-4 2 0g) ©xy^- 

(50Ag/kg. i. V. m^(f>%mm.mm'^\yiz, 3>hD-;p 
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«3 AX* 'j ySS«:ftiJif1fffl (in vivo) 





mm&m edso (mg/KK) 


iv 


po 


mmmi 


0.033 




nmmu 


0.032 


0.22 


^6^120 


0.040 


0.37 




0.37 


0.95 


atoropine 
ipratropium 


0.0043 
0.0015 





2) (P. 0. ) 

12-24 (1 0 - 1 5 k g) ©iH4h*-^;i/:*t^'^> h^<;i'h' 
iJ'-yU (3 Omg/k g. i. v. ) T«g^^, jl- U^JfAU 

^iSOft-^ (Img/k g) U i9:#4I^Fa1^MK^1^-3 'J yiRA^H^ 
shift® = 

6 10 0 HS^^fflt^•r^f-^/::o KAPiilUix 'J ±a 

6JS7KJCT> 4 0 0 0 0 // g/m 1 J:'9IIS<JJ2 0 0 0 0. 1 0 0 0 0> 
5000^ 2500s 1250s 625^ 312. 5. 156. 78/zg/ 
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«4 ^ ?ttcmi%'g^w:mm mam) 





> -t»-3 'J v!iSA?ffga» (Img/Kg. RO.) 


shift ii (4tt#|'M) 


mmmn 


21 


mmmzo 


>69 


26 


>64 



15 ±mmAiz7j^-tmmi)^ihmi^i}^uj:oiz, ^^moit^mim^^'^-^tL 

t.mwt. mm&m. ^^wimk^<Dmmz^{i:s>m.^mBL-a'mwm(Dim^ 
25 m.um\z^^t^zti)<x^:bo 

tzmw^izmwt-t^ztt^-Q^Ji,, mmmtbxit, m\m\zisK^xm 
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T feck < . XliffllNjpJc^SA^TKXIi^ K9«i«t{cyg)^XIl'S«$-ti-Cffli^ 

cn^»oii!^i](i. *iiB^®^b^«!^^3i»ij© 1 . 0-10 omm%. m 
L<iii. 0-6 ofifi%©si^T^wrsc<i:*<-c$So ::nt.©$a»l 

1 0 Omg/kg^l~MlC:^I^T> * /::#igP}9:-^Oli^li, 0. 

0 0 1 ~ 1 0 m g/ k 1 '^^mz^i^\fxi9:^ti>m<nt u \ 
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(2R) -N- ri- (A-Z^Jl-^- ^y^^ji,) |-'^,;^>^_4_^ 
-2- r (1 R) -3. 3~i^-7j\. ta^yi7n^:y^M -2-H 




^?S2. 4-7^ (4-y^7l.~ 3~^>^-;l.) If a; ij y ><7)<g^ 

20 5^ 

1- (4-yf-;l.-3-/>;>7^-yp) - 4-f-^iJ K>2. 2g©y^ 

'J'>A8 6 0mg*^zaiCT)l||»:*D;t. HSlCT-Bfeafii Uc„ 
^MffS*'^. lN^ffiEirTpH=3ci:L^x^;Px-f^;U^^Uc. tRI 

^^3- (2R) -N- ri- f4-y^;i .-3-/>;v^-,b-> .. 
>-4-^;H -2- r(lR)~3 a~ i;7;l.;i'n.>^n/>?v4u...^ _ 
» 2-b Kp^-> -2-7 5i-;1.t-<?|.7S Kg)<g^Bfr 
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(2R) - [ (IR) -3, 3-i^yJl^aiy^ti^>^Jl] -2-tKn 
+ ->-2-7x-;l'g^K7 5mg©N. N-i^^ ^^l/^-^^UAT $ K3inl^ 

mizmuizx. 1. r -*;ut'-;i'i?'r i^'/--'i'5 5mg^:*n;iisiffijc 

(K i e s e 1 ge r"6 0F:s.s Ar t 5 7 4 4 Jl^l-IM) i^vu 
10 ^ y -;U= 10/1) tCTfifSli mmit^^ 2 3 m g ^/AtJiil^I 

'H-NMR (CDCl,. (5ppin) : 1. 3 2- 1. 5 0 (2H. 
m) . 1. 60 (3H, s) . 1. 68 (3H. s) . 1. 58-2. 34 
(1 2H. m) . 2. 4 3-2. 4 9 ( 1 H. m) . 2. 7 3-2. 8 2 
15 (3H, m) . 3. 2 3-3. 3 6 ( 1 H. m) . 3. 48 (IH. 

brs). 3. 6 2-3. 7 3 (1 H, m) , 5. 0 3-5. 0 8 (1 H. 
m) . 6. 2 9 -6. 3 3 ( I H, m) . 7. 2 5-7. 3 9 (3 H. 
m) , 7. 5 4-7. 5 7 (2H. m) 

€^<5¥&^FAB-MS (m/e. (Cz.Hs^FaNaOj + H) 'tbX) : 
20 4 2 1 

( 2R) -N- n- (4-yf-;l/-3-^>f-~;l/) h'^Ui>>-4-^ 

yt/1 -2- r (IS) -3. 3-S^7;l/;f p->j^ P^>^;U1 -2-fc Kp 
25 ^•>-2-7xx;l/7-teh7^ K 
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Q OH H 

5 

(2 R) - [(IS) -3. 3--:>yjltt3i^i/u^>^ji^ -2-t K 

n + V - 2 - 7 X -ypB^gf^fflt ^, ^jg^j ixmst mmoyjmizx^mit 

'H-NMR (CDC 1,. 5ppm) : 1. 6 0 (3H. s) . 1. 6 8 
10 (3H. s). 1. 3 5-2. 4 8 (1 5H. m) . 2. 75-2. 86 

(3H. m). 3. 22-3. 36 (IH. m). 3. 48 (IH. 
br s) . 3. 6 1-3. 7 6 ( 1 H. m) . 5. 0 3-5. 0 8 (IH. 
m) . 6. 27 (IH. d, J = 8. OHz). 7. 26-7. 40 
(3H, m) , 7. 5 5-7. 5 8 (2H. m) 

15 mm^FAB-MS imXe. (C..H,,F,N.O. + H) LT) : 
4 2 1 



mmm 3 . 

(2R) -N- n- (4-y^;b- 3-^>^-;i.> v-'a^.J 
jl/] -2- r (1 S. 3 S) -3--7;L^o.>^d/n;>^;i,] -2-h Ko 
4>^-2-7x^;l.T-feST? K'T^ri: ^ 2 R) -N- Fl- (4-y^;L^ 




(2R) - [ (1 S) -3 -7;l/;t-D'>^'D/^>f^;u] -2-h Ku4^ 
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-2 - r (IS. 3S) -3-7;l/;fD'>^p^yf-;l/1 ~2~bKp 
^v/-2-7x-yl/74r K 
'H-NMR (CDCI3, <5ppin) : 1. 60 (3H. s) . 1. 68 
(3H, s), 1. 31-2. 33(15H. m), 2. 44-2. 49 
(IH. m). 2. 69-2. 81 (2H. m). 3. 19-3. 30 
(IH. m). 3. 62-3. 74 (IH. m). 3. 90 (IH. 
brs). 5. 03-5. 28 (2H. m). 5. 87-5. 91 (IH, 
m) . 7. 2 5-7. 4 0 (3H, m) . 7. 5 3-7. 5 7 (2H. m) 
iS5^j!?tEFAB-MS (m/e. (Cj^Has FN202 + H) *tbX) : 
4 0 3 

(2R) -N- n- (4-;<f-/l/-3-^>x:^;t/) 

;U1 -2- r (IS, 3R) -3-7JVtv>9 a^yi-Ji^^ -2-bKP 



20 



25 



'H- 


NMR 


(CDC 1 


3. 5 p pm) : 1 . 6 1 


(3H, 


s) . 


1 . 


6 8 


(3H. 


s) . 


1. 3 7- 


-2. 2 6 (1 4H, m) 


, 2. 


3 2- 


2. 


3 7 


(2 H. 


m) , 


2. 7 5 


-2. 9 0 (2 H. m) 


. 3. 


4 3- 


3. 


5 6 


(1 H. 


m) , 


3.6 2 


-3. 7 6 (1 H, m) 


. 5. 


0 4- 


5. 


1 3 


(2 H. 


m) . 


6. 9 1 


-6. 9 5 (1 H, m) 


. 7. 


2 3- 


7. 


3 5 


(3H. 


m) , 


7. 67- 


-7. 7 1 (2H. m) 











fi^«?ft&FAB-MS (m/e. (C24H3s F Nz02+ H) 'tbX) 
4 0 3 

mmm4 



30 



;u] -2 


- r (IR. 3S) - 


3-7>'l/;f D:>;5^D^>^;l/] -2-kKD 


+ >-2 




Kso' (2R) -N- ri- (4-y^;l/- 


3-^> 




4— ryU -2- r (IR. 3R) -3-7 
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(2R) - [ (IR) -3-y)l:tz2->i^a^>^ji] -2-t Kd + 

(2R) -N- n- r.-.^..-^ K^„.->v-.-^ 
yU] -2- r (1 R. 3S) -■^--7/i.^ D./>^n^v4^;,.-| _2-h K" 

'H-NMR (CDCI3. 5ppm) : 1. 60 (3H. s) . 1. 70 
<3H- s) . 1. 38-2. 1 7 (1 4H. m) . 2. 27-2. 32 
(2H. m) . 2. 70-2. 8 1 (2H. m) . 3 . 1 9-3. 32 
(IH. m) . 3. 6 3 - 3. 7 4 ( 1 H. m) . 3. 93 (IH. 

brs) . 5. 0 0-5. 2 1 (2H. m) . 5. 9 6-6. 0 2 ( 1 H. 

m) . 7. 2 6-7. 3 8 (3H. m) . 7. 5 5-7. 5 8 (2H. m) 

20 fi^m^FAB-MS (m/e. (C. H,. F N.O, + H) * i LT) • 
4 03 

.(2R) -N- fl - (4- /^>|.-3-^>^^;t.) 
;U3 -2- r (IR, 3R) -3--7;l.^o ^>>p^v^„,^ 
4^i/-2--7 T— ;t/7-t; ST ; 
25 'H-NMR (CDC I 3, c5ppm) : 1. 6 0 (3H. s) . 1. 6 8 

(3H. s). 1. 38-2. 32 (6 H. m). 2. 74-2. 88 
(2H. m) . 3. 4 1-3. 52 ( 1 H. m) . 3. 63-3. 74 
(IH. m). 5. 02-5. 21 (2H. m) . 6. 90 (1 H. d. J 
= 8. 2Hz) . 7. 2 3-7. 3 5 (3H. m) . 7. 6 6-7. 6 9 
30 (2H. m) 
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fi5^iS^FAB-MS (m/e. (Cz^Hjj F N2O2 + H) 'tLX) : 
4 0 3 



mmm5 

N- n- r (3Z) -4- m7;i/;j-Dy^;u--3-^y'r^;ui e^'J 




XSL. N - ( U >r- 4 M -- 2 - » P ^ ^ 2 -- b K P 
^^-2-7x-;l/7-l?h7^ KO^^ 

2 - •>^DOf-;U-2 -t Kn4^i/-2-7x^;UPSf 3. 5 1 g© 
N, N--:>> ^yU'fWL'AT ^ K4 Om 1 . 1' -;^>'U;K-;U-:^>1' i 

^7-/1/2. 6 3g^»n;tMzaT'2l^rBmJ$U/Co 4-7<y-l- (t- 
yh + v/^/U-f:-;!/) f'^^Uv^y 1 lilies. 9 6 g> 4-'J/=f-Jl7l 
>'f';i^>200m gRC^i^-f V h*a tVl/i^;U7 $ > 6 . 9 m 1 «-JPX.. 

ffa*L'fi^n/csiai^->'j^y/u*^A^p-7hr77^- (jiMSJi : 

>/g^^x^;U=3/l) \ZXm^b^^mW2. 8 4g^'#feo C 
©H^*^! 0%iSK->^y-^l^3 0ml izmmbMUKX-^S^mWLtZc 

L^o Tk^^TKKil:^ hU-f A{CT7;U;f7Utt«!:U^PO*>'UAtfttiiL> 1^ 
Xm2. (32) -4- h'j7;U;tpyf-;U-3-^>f-.=.;U t--/i-Jl 
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:S:'(t (3- 1 --^^/i/i^^ x-;i/v/»J;i/ t^iyzfv\fju) h>J-7x->'V 
;f,;^4-.^':7A2. 9 4 g©x h5 t Vvyyy4 Om 1 -7 8°CT 

<t#iablf«fPB^t»i^tfCo nv^ -7 8°C-.?^iIJLh'J7;b7fD7-trh> 
0. Sml «-?gTbgza-^<i:#aUi*<b-%}St$t/ro sjo^^^'N^-y-^ 

jt^i^l. 4 4g5^t#fco 

XS3. (3 Z) -4~ h U7;U:tPp<^^l/'-3-^:/xy-;l/g)^Bfe 

(3Z) -4- h»J-7>'U;i-Dy^;l/-3-^>r-;U t->^^;i/-:^ 
7x— 'J yl/i-xvl^ 1 . 4 4 g®x h 7 t Kd75 >8m 1 ^W^y v 
itf-y'^y'i-J\^T>'e-^I^l. OMt hvhVtiyyy^Ui^A. 4ml ^ 

Xg4. (3Z) -4- h U7;l/:tpyf-;l/-3-^>x^;t/ p-hvl/J. 

(3 Z) -4- h •j7;l/3j-D/f^;l/-3-^>x/'->»l'4 1 4mg®f»J 
X.^?aic-Cl 6^PbW+U/Co Kmm'^'^^^Ji^^~y'MZXffimbii(.. IS 

Xg5. N- ri- r (3 Z) - 4- h 'J7;U;j^P;<f^;l/-3-^>■r- 
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2-7x-;l'7-l?hT5 K7 7mg©N. N-i^ / 9j\^^^JVI^TI K3ml 

mmz^mizx^ (3Z) -A-hvy/ito/^jv-s-^^T-^ji^ 

•5^4 3mg^)lli»;t3NFra«jBgSU/io SJ&?lK*i>x^;Wx— ryUC 
(K i e s e 1 g e 1 ^"6 0 A r t 5 7 4 4 OvU^'M) P o 

'H-NMR (CDC 1 3. <5p pm) : 1 . 12-1. 88 ( 1 6 H. 

m), 1. 83 (3 H. s), 2. 01-2. 13(2H. m), 2. 

68-2. 80 (2H. m). 2. 97-3. 10(1H. m). 3. 13 
(IH. brs). 3. 6 2-3. 7 6 (1 H, m) . 5. 65-5. 72 
(IH. m) , 6. 32 (IH. d. J = 8. 5Hz). 7. 23-7. 

36 (3H, m) , 7. 59 (2H. d. 3=7. 3Hz) 

{g5^mFAB-MS (m/e. (C24H3,F,N202 + H) -tbX) : 

4 3 9 

N- ri - r (3Z) -4-7;l/;j-D^^;l/-3-^>x^;l/] t'^^) 




'H-NMR (CDCla. <5ppin) :1. 04-2. 16 (14 H. 
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m). 1. 79 (3 H. s). 2. 16-2. 28(2H. m). 2. 
2 8-2. 4 0 (2H. m) . 2. 6 6-2. 8 6 (2H, m) . 2. 
9 4-3. 2 4 (2H, m) , 3. 6 2-3. 7 8 (IH. m) , 4. 86 
(2H. d. J=47. 5Hz). 5. 34-5. 44 (1 H, m). 6. 
36 (IH. d. J = 8. 3Hz). 7. 22-7. 40 (3H. m), 
7. 5 6-7. 6 4 (2H. m) 

y^4->f;VT -2-'>j^a^:^f-;U-2-b Kp^>- 2 -7 x^;l/7-b 
h7^ K 




~SJ<l:-fel^>6 8 ImgCOi^^VV;^ ^ > 1 Om 1 jgUKJCgMCTiiK'lk 
t-y^;l/2. 5m \=$:m^mU\ZX 3 O^mWm. 5->^D^-2-^^ 

y /wm^^ f\^= 2 0/1-4/1) cxmssiL^s^k^i^ii . 

2 4 g^'#fCo 

XS2. (2E) - 5-7'P^-2->^;u-2-^>^.:^;u t 

(2 E) -5-7'ni^-2-y ^;l/-2 -^y-ry-^l/S 0 Omg©N. 
^;l,;j-,;PATi Kl 0 m 1 D D t -^^^Ui^ ^>'l/> ^ > 



WO96-05641 [file://J:\Legal\Patents\WO98-05641 .cpc l 



Page 49 of 115 



WO9W05641 PCT/JP97/WfiOO 

47 



3 0 2 m g. -i I ^V-Ji^ 1 3 7 m g ^^x.. mUiZX 1 btZo R 

6 0 Amg^'Mtio 

Xg3. N- n - [ (3E) -4-t -:^^;u>?y^;i/^'J;t/^^->><^ 

h KP4^->-2--7x-yl/7-b $ KO^fi^ 

(2E) -5--fv^-2-/i-J\y-2-^y'r-JV t-Zf'f-Jli^/^ 

Xg4. N- n- r (3E) -4-7>>U;^P>^yl/--3-^>x->>H f 
^'J ^^y'-4'-^)l^^ -2 -'>»P^>^;l/~2-fc Kp^'>-2-7x- 

7-y{l:x h7yf-^U7>*-'>A37Kf0^5 9mg©x h^t Kp77> 
3 in 1 ^fttCt U + i^ - '>-'/;^ 4 A 2 0 0 m g^ N- [1- 

[ (3E) -4-t -■/^;^i^y^;^•>U;^;^•+•>y^;^-3-^>x- 
;^] t°^'j i^>-4-'r>'U] -2-v:?P'^>^;l/-2-t Kp + ->-2- 
7i— >'l/7-{r h75 K3 1 mg. y-yitp- bylxxyx;!'*^^- h 2 2mg 

(K i e s e 1 ge r"6 0 ¥25*. A r t 5 7 4 4 (^;l/^?±S!l) ^'pp 

^yUA/y ^ y -;i/= 2 0/1) izxmm ^S^k^^ i i m g*r64^^ 

'H-NMR (CDCI3. (5ppm) : 1. 10-1. 76 (lOH. 
m). 1. 70 (3H. s). 1. 76-1. 95 (2H. m). 1. 
95-2. 42 (6H. m). 2. 72-2. 88 (2H. m). 2. 
9 4-3. 2 4 (2H. m) . 3. 6 2-3. 7 8 (IH. m) . 4. 69 
(2H, d. J = 47. 8Hz). 5. 4 4-5. 5 4 ( 1 H. m) , 6. 
37 (IH. d. J = 8. OHz), 7. 22-7. 40 (3H. m). 
7. 5 6-7. 6 4 (2H, m) 
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15 



20 



2S 



^^l^tEFAB-MS (m/e. (C^.HasFNiO^ + H) * t bX) : 
4 0 3 

(2R> -N- (i-^/i;v^-:r^jv/^jiy'^^)V'y~i- -^'^^ -2- 



(2R) -2 - [ (1 R) -3. 3--:>7;W:tD>/^P^>^>'U] -2- 

^ - h ^« 1/ \ ^mm 5 1 5 <h Pi«®:^-^tcTM^I:^ti^S!^ b 

'H-NMR (CDCI3. <5ppm) : 1. 0 3 -2. 2 7 (2 7 H. 
m) . 2. 6 3-2. 71 (2H. m) . 3. 21-3. 33 (IH. 
m) . 3. 4 9 (IH. brs) . 3. 6 1-3. 7 2 ( 1 H. m) . 6. 

23 (IH. d. J=8. 3Hz) . 7. 2 7-7. 3 9 (3H. m) , 

7. 5 3-7. 57 (2H, m) 

fi^fBftgFAB-MS (m/e. (CieHs.FjN^Oj + H) ' tbX) : 
4 4 9 

(2R) -N- ri - r (3F.) -4-7;l/^ 0^^>l^-3-^>-r^;U3 
w'^i}i^y--4-^J\^^ -2- r M R) -3. 3 -':^7;l/?fP'>^o^> 
-2-1- \:a^i/-2 --y ^-'^T-i^hri K 
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OH H 



F' 



F 



10 



15 



20 



(2R) -2 - [ (1 R) -3. 3-'J7JV:ta'>i;vKy=f-jl] -2- 

'H-NMR (CDCI3. <5ppm) : I. 3 4 - 1. 5 2 (2 H. 
m). 1. 69 (3 H. s). 1. 75-2. 31 (12 H. m). 2. 
31-2. 46(2H. m). 2. 72-2. 86 (2H, m). 3. 24 
-3. 38 (IH. m). 3. 43 (IH, brs). 3. 62-3, 78 
(IH. m) , 4. 69 (2H. d. J = 47. 8Hz). 5. 42-5. 
5 2 ( 1 H. m) . 6. 3 4 ( 1 H. d. J = 7. 9H z) . 7. 2 4- 
7. 4 2 (3H. m) , 7. 5 2-7. 6 0 (2H. m) 
i£5^PtgFAB-MS (m/e. (C24H3.,F3N202 + H) 'tbX) : 
4 3 9 

mmm \ o 

(2R) -N- ri- (6 -y^;l/b'U 2 ->f b'^'J 

-2- r (IR) -3. 3-i>yji^^aiyi^v^>^M - 
2-b KP»->-2-7x~;l/7-tr K 




Xmi. (2R) -N- (b'^'j •:^>-4 --f -2- r (IR) - 



30 3. 3 -i>yJl^tx:3'>C^o^>f-M - 2 - b Kp4^'>- 2 -7 x^;t/7-tr 
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h7i Kg)ABl? 

(2R) - 2- [ (1 R) - 3. 3->?7;l/;i-Di/^n'^>^;U] -2-t 

' ^^2. (2 R) -N- n- (6-^^,^.y'tn?y-2-^J^.^^,^A 

g^>>l^3 -2-b Kp^'>-2— 7.-;b 7^.|.7. K^^ ^ 

(2R) -N- (lf-iUv?>-4-^;U) -2- [ ( 1 R) -3. 3-y 

10 17mg©xh^hKD75>2mlj$/Klim2g{CTi^K3//K 6->^ 
;Uf'J 2 -y7;P^<;Uxt Kl 2mgSCK7k^{[: h u 7^, h + .>,i,,^^ 

15 (K i e s e ] ge l^«6 0F,s.> Ar t 5 7 4 4 (^/P^aSS!) D a 

^^vl^A/y ^y-yl,= 1 0/1) M\thmms^mV(^tL 

xntzo 

'H-NMR (CDCI3. 5ppm) : 1. 3 5- 1. 5 0 (2 H. 
m) . 1. 7 2-2. 2 3 (1 OH. m) , 2. 5 3 (3 H. s) . 2. 
70-2. 8 0 (2H. m). 3. 2 1-3. 35 ( 1 H. m) . 3'. 59 

(2H. s) . 3. 6 0-3. 78 (IH. m) . 6. 3 1 ( 1 H. d. J 
= 8. 5Hz) . 7. 02 (IH. t. J = 7. 6Hz) .7.18 

(IH. d. J = 7. 6Hz). 7. 2 8-7. 3 9 (3 H. m) . 7. 
50 (IH. d. J = 7. 6Hz), 7. 5 3-7. 5 9 (2H. m) 



25 



1 I 

.(2R) -N- n- (3- ^x:::;uy b'^'J v 4 -.i^yu-j 



2- f (IR) -3. 3-':/:7 ;UtP •>»o^>^;l/-[ -2-hKD4^-v~ 
2-7x— yl/7-t? h7 j K 

30 
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0 




OH H 



F. 



10 



15 



20 



^;t-7xy-3-T;uxt K*ffli\ mmmi oxm2 tmm<oy3mzxm 

'H-NMR (CDCla. (5ppm) : 1. 3 0- 1. 5 0 (2 H. 
m), 1. 56-2. 30 (10 H, m), 2. 66-2. 82 (2 H. 
m). 3. 22-3. 37 (lH. m), 3. 40 (IH. s). 3. 49 
(2H. s) . 3. 6 1-3. 7 8 (IH. m) . 6. 2 5 (1 H. d. J 
= 8. 2Hz). 7. 02 (IH. dd. J = l. IHz. 7. 6Hz). 
7. 06-7. 12 (IH, m) , 7. 2 2-7. 4 2 (4 H, m) . 7. 
5 0-7. 6 0 (2H. m) 

fi5}P^FAB-MS (m/e. (CzsHj.FjNjOzS + H) *tLX) : 
4 3 5 

mmm 1 2 

(2R) -N- ri- (3-7'J>>Mf-;l/) ti^'J i>>-4-^;Ul -2- 
r (1 R) -3. 3-i^yJl:tui/^u^>f^Jl^ -2 -b Kp4^'>- 2 - 




F' 



30 



7 5>-3-T>'l/Tk K^fflt,\ Ilife^Jl 0Xg2«i:Rfil®:^j*{CTgj|i^l: 
'H-NMR (CDCI3, <5ppm) : 1. 3 2- 1. 4 7 (2 H. 
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^) 1 7 3-2. 2 7 ( 1 OH. m) . 2. 7 0-2. 7 8 (2H. 
m) . 3. 2 4-3. 3 5 ( 1 H. m) . 3. 33 (2H. s) . 3. 42 
(IH, s) . 3. 6 2-3. 7 5 (IH. m) . 6. 2 6 (1 H, d. J 
= 7. 2Hz). 6. 34 (IH, s). 7. 2 7 -7. 4 0 (5 H. 
m) , 7. 5 2-7. 5 7 (2H. m) 

fi^jJ?«gFAB-MS (m/e. (CaaH^.FiN^Os + H) *<i:LT) : 
4 1 9 

mmm 1 3 

-N- ri- (2-7 'Jyi/y^yi/) f^ ')':?v-4->f;i/1 -2- 

[• (1 R) -3. 3->^7;l/;i-a->»P^>^/Ul -2- bKo^->-2- 




'H-NMR (CDCI3, Sppm) : 1. 3 5- 1. 4 9 (2H. 
m). 1. 73-2. 25 (10 H. m). 2. 70-2. 80 (2 H. 
m) . 3. 2 3-3. 3 5 ( 1 H, m) . 3. 4 8 (IH, s) , 3. 4 9 

(2H. s) . 3. 6 1-3. 7 3 (IH, m) . 6. 1 7 ( 1 H. d. J 
= 3. OHz). 6. 27-6. 31 (2H. m). 7. 27-7. 38 

(4H. m) . 7. 5 2-7. 5 6 (2H. m) 
ffi5>l8ftlFAB-MS (m/e. (C2,H2sF2N203 + H) -tLX) : 

4 1 9 



30 
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(2R) -N- n- (2-\ft)i^Jl/^JU) e^'J x>-4-^;l/1 - 

2- r (IR) -3. 3->^7;i/:tP'>^P^y^;u] -2-bKp^>- 




f';>^>-2-T/i/rh Kt'fflc\ nmMi oxmz tmn<oyjmizx^m 

'H-NMR (CDCla. <5ppm) : 1. 3 9- 1. 5 2 (2 H. 
m) . 1. 7 5-2. 2 5 (lOH, m) . 2. 7 0-2. 8 0 (2H. 
m). 3. 24-3. 36 (IH, m). 3. 58 (IH. s), 3. 61 
(2H. s) . 3. 6 7-3. 7 7 ( 1 H. m) , 6. 32 ( 1 H. d. J 
= 7. 8Hz) , 7. 15 (IH. ddd. J=l. 2Hz, 4. 8Hz. 

7. 6Hz). 7. 2 7-7. 3 9 (4 H. m) . 7. 53-7. 57 
(2H. m) . 7. 63 ( 1 H. t d. J = l. 8Hz. 7. 6Hz). 

8. 52 (IH. ddd. J = l. 2Hz. 1. 8Hz. 3. OHz) 
i6^j!?lfeFAB-MS (m/e. (Cz.HtBF zN.O^ + U) 'tLX) : 
4 3 0 

mwM 1 5 

(2R) -N- ri- (3-/ h^jy^y-l^M h'^ U -I^ > - 4 - ^ - 
2- r ( 1 R) -3. 3-i^yjV^aiy^a^>^M -2-h Kp4^^- 
2-7x-;U7-t? h7 $ K 
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5 

(2R) -N- (i:^V'J>-4-^j\^) -2- [ ( 1 R) -3. 3-i>7 

-2-t KD^->-2-7x-;l/T-fe hT^ K 
7 ImgON. N-'J^^JltsJVl.Tl h' 2 m I mmzm.UKX ^ mtS- 

^mmi^ h iTyy ^ - (Ki ese 1 ge ^"60 F^b.. 
Art 5 7 4 4 Jlifik9Si) ^ uuTiijUI^y / j -ji,= 9 y } ) JIT^ 

15 'H-NMR (CDCI3, (5ppm) : 1. 3 2 - 1. 5 4 (2 H. 

m). 1. 65-2. 30 (10H. m). 2. 68-2. 85 (2 H. 

m). 3. 21-3. 39(1H, m). 3. 42 (IH, s)3. 45 
(2H. s) . 3. 6 2-3. 78 (IH. m) . 3. 8 0 (3 H. s) . 

6. 27 (IH, d. J=8. 2Hz). 6. 7 6-6. 8 3 (IH. 
20 m) . 6. 8 4-6. 9 0 (2H, m) . 7. 2 1 (I H. t. J =8. 

OHz). 7. 2 4-7. 4 0 (3H. m) . 7. 51-7. 59 (2H, 

m) 

U^mmFAB-MS (m/e, (C^sHaaF^N^Oa + H) *tLX) : 
4 5 9 

25 

mmm i e 

(2R) -N- (\-K>ifjV\f^i}i^y-4-'^M -2- r (IR) - 
3. 3->?77l/^P'>^o^>f-;l/1 -2-b Kp^->-2-7 ji— yl/T4? 
K 

30 iMit^ 
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5 




'H-NMR (CDCla. 5ppm) : 1. 3 5- 1. 5 2 (2 H. 
m). 1. 70-2. 23 (lOH. m). 2. 70-2. 81 (2H, 
m). 3. 22-3. 34 (IH. m), 3. 41 (IH. s) 3. 48 

(2H. s) , 3. 6 0-3. 8 0 ( 1 H, m) , 6. 27 ( 1 H, d. J 
= 8. OHz), 7. 24-7. 39 (8H. m). 7. 54-7. 56 

(2H. m) 

<S3^)»ftgFAB-MS (m/e. (C^.H.oFtNzOz + H) ^ tLX) : 
4 2 9 

7 

(2R) -N- ri- (3-7;l/7}-pO>?;l/) b'^'J v?>-4— - 
2- r (1 R) -3. 3-^77l/;fp->^P^>5^;l/1 -2-b Kp^->- 
2-7x— >>t/T-tr hT ^ K 



25 




30 ^-MUAlo 
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'H-NMR (CDCI3, 5ppm) : 1. 3 4- 1. 5 2 (2H. 
m), 1. 52-2. 30 (10 H, m), 2. 65-2. 80 (2H. 
m), 3. 22-3. 38 (IH. m). 3. 40 (IH. s)3. 72 

(2H. s) . 3. 6 0-3. 80 ( 1 H, m) . 6. 28 ( 1 H. d, J 
= 7. 7Hz). 6. 88-6. 97 (1 H, m). 7. 00-7. 10 

(2H. m) , 7. 2 0- 7. 4 2 (4 H, m) . 7. 51-7. 60 

(2H. m) 

^ii^mm AB-MS (m/e, (C^sHi, FaN^Oj + H) * <!: LT) : 
4 4 7 

mmm i s 

(2R) -N- n- (3- j^gpOv?;!/) h'^U v>-4--f;i/1 - 
2- r (IR) -3. 3-v?7yl/;j-p->^P^y^;l/1 -2-bKP4^>- 
2-7xJ::;uy-b $ K 




'H-NMR (CDCla. 5ppm) : 1. 3 3- 1. 5 0 (2H. 

25 m). 1. 60-2. 25 (10 H, m). 2. 67-2. 77 (2H. 

m), 3. 24-3. 38 (IH, m). 3. 44 (2H. s) 3. 63- 
3. 76 (IH. m). 6. 29 (IH, d, J=8. OHz). 7. 
13-7. 4 0 (7H. m) . 7. 5 3-7. 5 7 (2H. m) 
fi^»¥*lFAB-MS (m/e, (C25H29 C 1 Oj + H ) " i L 

30 T) : 4 6 3 
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mm 1 9 

(2R) -N- ri- (a-'^^x^/l/^t^;!/) h'^ U >~ 4 — Y - 
2- r(lR) -3. 3-v^7;l/:fP'>»P^>f-;l/T ~2-hKP4->- 
2-7x.:^/UT-tr h7$ K 




S!!iib/Co_ 

'H-NMR (CDCI3. <5ppm) : 1. 3 2- 1. 5 0 (2 H. 
m) . 1. 5 2-2. 3 0 (lOH, m) . 2. 7 0-2. 8 2 (2H. 
m). 3. 22-3. 36 (IH. m), 3. 41 (IH, s)3. 62- 
3. 76 (IH. m). 3. 68 (2H, s). 6. 26 (IH. d. J = 
7. 9Hz), 6. 87 (IH, d d. J = 3. 2Hz. 4. 8Hz). 

6. 92 (I H, dd. J = 3. 2Hz. 4. 8Hz) 7. 21 (IH, 
dd, J = l. 5Hz. 4. 8Hz), 7. 24-7. 40 (3H. m). 

7. 5 0-7. 5 8 (2H. m) 

fi5^ji?tlFAB-MS (m/e. (CjaHj.FiNjOiS +H) ' tLX) : 
4 3 5 

mmm2 o 

(2 R) -N- r 1 - (Q-TIJ h'i) i^y-2~-( Jl^jt e^U v 

>-4 — ^JU^ -2- r (IR) -3. 3-v?7;l//^o•>^p^>^;l/1 - 
2-h KP4^->-2-7jL-yU7-bh7^ K ♦ -ifeS^^ 
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•2HCI 



^li^j 2 0 (Dit^mmT(^mi^m- u 2 so- 3 otm-cnm u/co 

XM 1 . 6-t e r t -y^>>l/v»7 x^;l/'> U f-;Uh' U ify- 

10 2-;>;;U;h:>Bf6D^5fe 

6-t Kn+>yf-;l/fU •:^>-2-;i^7l/;f:>Ka:f-;H. 8 g©N. N~ 
^;U;J;;l/AT = K5 5m 1 mmz^}%T. ^ I ^7-/1/ 1 . 4 mit 
t e r t -:7'f';l/>'7x-;l/i/5>3. 9 g*|Ii»:to^^fi{CT 1 2nmm 

mk : ^+1^>/S^Kx^;l.= 4/1 ) JCTfill8U ^^k^^8 9 5mg 

IS 2. 6-t e r t -y^>>U;^4^->:^;l/;^:-;l/7 > y hf'J •:^y-2->f ;l/ 
y^;i/ t e r t -yf-yiz-^^x— ;i/>^U;i/x--f yi/CDAfiS 
25 l8lT'^l^6-t e r t -7'^;Uv^7 x-;l/-> 'j ;l';i-^->y ^;Ph'U 

>-2-:^;l/;K>K8 9 OmgO h^UxyS Om 1 MJC^atCT. h Ui 
f-yUTi^O. 6 3mU t e r t -7':5' ^ -;U3. 2m K i;7x-;U:^ 
>; ;l/T K 8 8 7 m g^:)Ii»:J0^ 1 0 0 m^X 1 6 nmnWim UZo 

30 ISfn:ft*g7KtCT)III»:gt#SfciJ7k5f[K-7^^4^i/t7AT'lfeiiL/::„ 
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1^ yyf^fst:L^ju= 4/1) izxnm u mmit^^ s e 3 m g ^-m^n 

Xg3. 6 -- t e r t -:/^JVt^iytJ\/^^s.jVT \J M') i>y-2-/ 
Ig 2 xnfz 6 - 1 e r t -'r^)Vt^'yh)V^^=-JV7 $ y f U >- 2 - 

Xg4. 6 - t e r t -^^;l/;t^'>^;l/4-C~>>i/7 ^ y b° 'J >- 2 — f ;U 
IS 3 1??!/^ 6 - t e r t -:f^)V:^^ >tJl^^Jl7 5 > t* U v> >- 2 - 

mi 2 4mg^?*^tIS<i:tT^i/Co 

XmS. (2R) -N- n- (6-t e r t -7'f-;l/;t4->7^;l/^C->>P7 
s y h' u y- 2 jv/^ju) u >- 4 - ^ ;ui - 2 - 
rclR) -3. 3-':^7yl/7i-p>/^P^>^;l/l -2-t: Kp^->-2- 

IS 4 xntz 6 - 1 e r t -yf-;l/;f + '>:^ ;l/;^'^yl/T $ y h* U 2 - 

Xg6. (2R) -N- ri- (6-7$^ b''Ji^>--2-><;Mf";l/) b' 

25 K^)i^y-4-^)V^ -2- r (1 R) -3. 3--:^7;l/;j-a -/^D^y^ 
-2-b Kn^->-2-7x^;l/7-b h7$ KcD^Bfe 
XgST-'fi/;: (2R) -N- [1- (d-tert-:^^Jlt^yiJflt:- 

;i/7 ^ y e u y- 2 --r ^yu) >; >- 4 - ;u] - 2 - 

[(IR) -3. 3--:>7>'l/;tP->^P^>^;U] -2-bKP + >-2- 
» 7x^;U7-th7^K ^^a<-6toTi^BfT'4!asr-5Ci:J3j;»3^S'(b^ 
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'H-NMR (CDsOD. 5ppm) : 1. 76-2. 14 (lOH. 
m) . 3. 2 0-3. 6 3 (5H, m) . 3. 8 5-4. 0 0 ( I H. 
m). 4. 44 (2H. s). 7. 07-7. 34 (2H. m). 7. 
5 25-7. 34 (3H, m). 7. 58-7. 60 (2H. m). 7. 
89-7. 9 4 (1 H. m) 

fi5^^t6FAB-MS (m/e, (C24H3,F,N.02 + H) ^ tbX) : 
4 4 5 

10 mmm~ 2 

Xmi. 6 - t e r t -:/^JV:t^'>ijJ\^^^)l^T S ^ f U 'J y- 2 
15 Xg2. 6-t e r t -yf-;i/;t^->7^;i/4-c^;i/7 ^ y b°'J •::^y-2-> 

h >j 'i'A 1 5 omg^in;tioiia(3T 1 5^mmwbtzo mmmizxm i t 

Wfce-t e r t -yf';P;t-+'>*;U»tC-;UT5 y f'J v>>-2-7(7;U7ii> 
20 S?x^/n. 1 g^fti^gSICTl 3l^P8iatt^L/::o x^>'-;u*^@* 

7K{::Tflie5czlfe^g^M7KiS»v^^;^i/'5AT^i*L^j||<b^tl9 9 6mg^^ 

XS3. 4 - t e r t - y ^ jU^ir ^ i/ JUt^-JlT ^ J - I - (6 - 
25 t e r t -•/f-jVt^vtiJlt^-jir ^ y b'U ■>>-2-^;i//5";l/) b"^ 
'J XD^fSL 

X^2T'^iA:6-t e r t -zT'^-Ji^^t^-yij Jl^f.^JVY i J \£V 'J>-2- 

J -)VSlU- 4 - t e r t --:f=i-)\/i^^'y-h)\^^.=L)\,7 l J 'j =y 
m \ WCm^- 1 ©Xg 4-5 t|5l^0:^^l3TM^I:^tl*$!lii by::o 
30 Xg4. (2R) -N- ri- (6-7^ y ^>-2-^;l/y tf 
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^'j >^y-4--r;H -2- r (ir) -3. 3->^7>>i/7j-P'>»p^>^ 

-2~b KP^'>--2'-7x^;l/7-b K®^b£ 
Xg 3-^11/^4 - t e r t -r^;U:t+i/;^->UjJ-*~-'l/7 ^ y - 1 - (6- 
t e r t - •:/i-JUt^ i/ijjlTfs^jUj i^\£*)i>>-2-^J\// i-)V) 
•Jv?yl 6 3mg«-l 0%-ieif>:^>'-;l/5mUC^«?U4 O'CICTI 3 

1 5m 1 !gjg?g^{C^Jc/^Th yx^/UT^ VO. 16mK (2R)-2- 
[(IR) -3, 3-i?7;l/:<-Dv/^'n^y^;I/] -2-tKD + '>-2- 
7ir-;l/TO8 6mgx t Kn + «>^>y> 'J T^-^H 14mgS0^1- 

(SM^Ji : ^'DD;t;;VA/^^y-;l/= 5 0/1 -2 0/1) ICTliffi! 
U M^k^i^l 0 lmg*efe@{*<>:LTIi/Co 

'H-NMR (CDC 1 3, dppm) :1. 35-1. 51 (2H. 
m). 1. 70-2. 25 (1 0 H. m). 2. 68-2. 80 (2 H. 
m). 3. 21-3. 35(1H, m). 3. 41 (2H. s). 3. 52 

(IH, brs), 3. 6 2-3. 7 7 ( 1 H. m) . 4. 40 (2H, 
brs). 6. 28 ( 1 H. d. J = 8. 2Hz). 6. 36 ( 1 H. d. 
J = 8. 2Hz), 6. 67 (IH, d, J = 7. 3Hz). 7. 27- 
7. 40 (4H. m) . 7. 53-7. 5 7 (2H, m) 
185. (2R) -N- ri- (6-7$ y >?>-2— f;l/^f";l/) b" 
^^}'jy'-A--()\A -2- r (IR) -3. Z'-^>y)ViSrui^^u^y^ 
)\A -2-b KP^->-2-7xr.;l/7-irh7^ V - 2^m.^(D^i& 
Xg4T-fibtl^ (2R) -N- [1- (6-7 5 y f'J •:^>-2— 

f'^'J i?y-4--<>'U] -2- [ (IR) -3. 3-'yVJV:^u'y^ 
p^>^yu] -2-t Kp+v'-2-7x-;U7-ir h7 ^ K^Sffil;:J;Oti 
KmS-r S C t Iw J: 0 M^k^l^iJ^Slii U /Co 
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mm- 3 

: '^+1^>/S15Mif^;^= 2 0/1) jc-r*«S!!b. ^mit^m4. 1 g 

10 182. (2R) -N- n- (6~7$y hrU-:;>-2-^;l/yf^;l/) e 
^'j-:^>-4-^;t/l -2- r (IR) -3. 3-v?7;P^P>;^P^>^ 
;U1 -2-h KP^'>-2-7x~;U7-tr V - -^Mmo^^ 
Xm 1 Tll/c 2 - 1 e r t -zri-jU:t^iyf3 JV^^-JU7 I J - 6 ^;Uf 

15 ^ K9 OmgiiK^k^>y^;H 0mg^lli»:*ox.6I^F^agitTji«iU 

T^g1^5^«*^^•^^^K^ME^4b^i'^.nfc^MRc^'4 - 1 e r t - t-^ 

;l/;r+v^;l/;Kji;l/7 5 y fU x>^ffl(-\ Kit!*- 1 ©XS5RCJ^S!iSiS 

- 2 ©x@4 - 5 m%(o-n'^\zxm.mthm^m^\jiz.^ 



20 ns&^ui 

(2R) -N- n- (6-7$y~4-y h4r'>fUi?>-2-^>>M^ 
f^'J v?>-4->l';l/1 -2- r (IR) -3. 3-^7;U;rp>^p 
^>f-M -2~t: KP4^'>-2-7x^;l/7-lr h7$ K • 



30 
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OH H 



10 



15 



20 



25 



•H-NMR (CDaOD, 5ppm) :1. 69-2. 21 (lOH. 
m) , 3. 10-3. 7 0 (5H, m) . 3. 8 3-3. 9 7 (1 H. 
m). 3. 98 (3 H. s). 4. 30-4. 46 (2 H. m). 6. 
39-6. 47 (IH. m). 6. 74-6. 89 (IH. m). 7. 
20-7. 3 8 (3H. m) . 7. 58 (2H. d, J = 6. 9Hz) 
(S^)»ft|FAB-MS (m/e. (CasHsj F2N4O3 + H) 'tbX) : 
4 7 5 

mmm2 2 

(2R) -N- n- (3-7 -5- ?t^jUKy 'J jl) b°^'j-:>>- 
4 — (Jl'l -2- r (IR) -3. 3--:?7;P^a->^P^>^>>l/l -2- 
h Ka^->- 2-7 x-;l/7-irh7$ K ♦ -i^S?^ 
^2b^ 



T^l . N- (t e r t -y^;l/;r^i/^>>U?^'-;l/) -3. 5-i//f-JVT 

3, S-i^/^yl/T-U > 1 . 2 g®i^^+-9->2 Om 1 - 1 0%7XSf'fh:^ 
h U 'i^ATK^Sffl? 10ml t e r t -Zff-JU-'JijjUTii^- h 2. 
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(S^?§jBI : '\4=-9- >/B^gex^;i/= 9 / 1 ) JCTfJIS! L^JS-fk^ife 1 . 
Ifi2. -S^fb 3- (t e r t-y^;t/?t-^'>^yw-h-j^yp7$y) -5-y 
X@1T'I#/^:N- (t e r t -•/5^;U;t-+>;^;P;iC-;U) -3, 5-v?>^ 
10 1. 5g. 2. 2' -TVt'X (^yy^pji^hUyp) 53mg^|Ii» 

X.. 1 oomtzxdmmmmmwLfZo Kfi:^m=S:^^-^yizxi^mLxm® 

U ^JK*«EE®* LM^t^^J 2 . 8 g trmmm'Mt LXmtZo 
XmS. (2R) -N- ri- (3-Ti y-5-/^;l^>i>;V) h'^'J 
^>-4-^;l^l -2- r (IR) -3. 3--:>?7;i/7l-p->^p^y5" 
15 ;U1 -2-b KP^->-2-7x-;l/7-t? K-i^g»itg)igf5l? 

2 3- (t e r t ~-/^;l/;i-4^i/;!7;l/*'-;l/T ^ - 

5-;^^j\yKyi^;v=i:mi\ mmm2 0 0^^^- loxms^ 6tmm(D 
yjmzxmmit^^^m^ laio 

'H-NMR (CDaOD. dppm) :1. 66-2. 11 (12H. 
20 m). 2. 99-3. 48 (3H. m), 3. 26(3 H, s). 3. 
7 8-3. 9 8 (IH. m) . 4. 2 8 (2 H. s) . 7. 18-7. 6 0 
(8H. m) 

ig^«¥ftgFAB-MS (m/e. (C^eHssFaNsOz + H) *tbX) : 
4 5 8 

25 

HJte^J 2 3 

(2R) -N- [1- (3-7$ y/<>>?;l/) if^t)i^y-4-^Jl^ - 
2- r (IR) -3. 3-':^7;l/;t-pi/j^a^>^;l/1 ~2-bKa4^'>- 
2-7x-yl/7-t? h7$ K 
30 ^ii^ 
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Xmi. (2R) -N- ri- (3~- [>P^>':?;U) a^^) i^>-4-^ 
;U1 -2- [ (1 R) -3. 3-i^yj]/ta'>^ti^>^Jl] -2-bKp 

Xm2. (2R) -N- n- (3-7^ h'^ 'J >- 4 

-2- r (IR) -3. 3 -i^^ P'>^P^>f-;l/l -2-bKp 
^'>-2-7x:^;U7-bh7a KO^fiS 

XglTfl^ (2R) -N- [1- (3-- hpA;>i;;U) f^iJ -:?>- 
4— r;P] -2- [ (IR) -3. 3-i?7>'U:f Pi/^P'^yf-;!/] -2- 
h KP + i^-2-7x^;U7-lr h7 5 K6. 5mg^^7K:>^^y-;U*li^«& 

ES^-r S C <J: J: «9 mMit^^ 4.8m g i LTl^/;:o 

'H-NMR (CDCI3. 5ppm) : 1. 3 0- 1. 4 8 (2 H. 
m). 1. 50-2. 25 (10 H. m). 2. 68-2. 78 (2H. 
m) . 3. 2 4-3. 4 0 (1 H, m) , 3. 3 8 (2H. s) , 3. 4 3 

(IH. s) , 3. 5 2-3. 8 0 (IH. m) , 6. 2 6 (1 H, d. J 
= 7. 9Hz), 6. 57 (IH, dd. J = l. 5Hz. 7. 8Hz). 
6. 65 (IK. d. J=l. 5Hz). 6. 66 ( 1 H. d. J = 7. 
8Hz). 7. 08 (1 H. t. 3 = 7. 8Hz). 7. 28-7. 39 

(3H, m) . 7. 5 3-7. 5 7 (2H. m) 
fi^lSfi6FAB-MS (m/e. (C25H3, F^NaO^ + H) * t LT) : 
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4 4 4 

mm 2 4 

(9-R) -N- n- tf^Uv^y-4-^;t/1 - 




• 2Ha 



'H-NMR (CD3OD. <5ppm) : 1. 5 0-1. 9 5 (lOH. 
m) . 2. 9 2- 3. 0 7 (2H. m) . 3. 0 7-3. 2 0 (IH. 
m) , 3. 2 4 - 3. 3 8 (2H. m) , 3. 6 7-3. 8 0 (IH. 
m) . 4. 15-4. 27 (2H. m) . 7. 0 5-7. 4 5 (9H. m) 
e5^«¥t6FAB-MS (m/e. (CsH,, F^NaOj + H) ' tbX) : 
4 4 4 

mmm2 5 

(9.Ti) -N- f 1- JK>yi^fl) k'^i)-;>-4-<;W] - 

9- r (IR) -3- 3-'i?y}\^:iraiy^u^ ^y'f-i^^ -2-bKP^'>- 



30 
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'H-NMR (CDCla. 5ppm) : 1. 3 5 - 1. 5 2 (2 H. 
m), 1, 70-2. 23 (lOH, m). 2. 70-2. 82 (2H. 
10 m). 3. 23-3. 35 (IH. m). 3. 41 (2H. s). 3. 

3 0-3. 7 0 (3H. m) . 3. 6 5-3. 7 5 (1 H. m) . 6. 29 
(IH. d. J = 7. 4H2), 6. 63 (2H. d. J=8. 5Hz). 

7. 06 (2H. d, J=8. 5Hz). 7. 2 8-7. 3 9 (3H, 
m) . 7. 5 2-7. 5 6 (2H. m) 
15 fi^ft?fiEFAB-MS (m/e. (C ^Ha, Na O2 + H) * LT) : 

4 4 4 

rnmm 2 e 

(2R) -N- n - (4-7^ y-3-y h^jy^yi^JV) t'^V'Jy- 
20 4->r;U] -2- r ( 1 R) -3. 3-i^ZPJlyi-aiyi7\3^y=f-JU'\ -2- 
h Ka^'>-2-7x^;U7-t?h7$ K 



25 




30 
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'H-NMR (CDCl,. <5ppm) : 1. 3 5- 1. 6 0 (2H, 
m) . 1. 7 0-2. 3 0 (lOH. m) , 2. 7 0-2. 9 0 (2H, 
m) . 3. 2 2-3. 3 8 ( 1 H. m) . 3. 44 (2H. s). 3. 
4 0-3. 6 0 (IH. m) . 3. 6 2-3. 85 (3H. m) . 3. 85 
5 (3H. s) , 6. 36 (IH. d. 3=7. 9Hz). 6. 60-6. 

70 (2H. m) . 6. 81 ( 1 H. s). 7. 2 4 -7. 4 0 (3H. 
m) , 7. 5 1 -7. 5 8 (2H, m) 

i&^m^FAB-MS (m/e, (C26H33F2N3O3 + H) 'tbX) : 
4 7 4 

10 

(2R) -N- n- (3. 5-^T$ y^>i?;U) h'^'J >- 4 
M -2- r (IR) -3. 3->?■7;U;^•P'>^p/^^>^/^/^ -2-bKP 
^'>-2-7x^;UT-tr K 

15 




mt3. 5-i;>-hD^>£;;i/^ffli,\ mmm2 3 tm^oysmzxmmit 

•H-NMR (CDCI3. 5ppm) : 1. 3 0-2. 2 0 (1 2H, 
25 m) . 2. 7 0-2. 8 0 (2H. m) , 3. 2 3-3. 3 6 ( 1 H. 

m). 3. 28 (2H. s). 3. 44 (IH. s). 3. 60-3. 73 

(IH, m) . 5. 93 (IH. t, J = 2. OHz). 6. 07 (2H. 

d. 3 = 2. OHz). 6. 23 (IH. d. 3=7. 5Hz), 7. 

2 9-7. 4 0 (3H. m) , 7. 5 3-7. 5 7 (2H. m) 
30 i655-«?tlFAB-MS (m/e. (CisHa^FjN^Oi + H) *tLT) : 
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4 5 9 

f2R) -N- ri- (5-y^;U7-7>-2--<;l/y^>>U) b '^Uv^y- 
-2- r (IR) -3. 3->'-7;U/<-P'>j^P^>^^Ul -2- 



4- (t e r t--y^;U^+->*>'l't*->'l/7$ y) f'^U v>2 0 Omg® 

xm2. (2R) -N- n- (5--yf-;i/-2-7'J;uy^;u) b'^'J 
>-4--<;ul -2- r(lR) -3. 3--^-7;l/;f P'>»P^>^;U1 - 
2-h KP^'>-2-7x->'U7-ir h7 $ Kg)^fi!c 

1 '^^tz4- ( t e r t -^''f-Jl/^i-^-ytiJV^ii-JVT $ / ) - 1 - 
i5-^^Ji-2-7 'J;uy f-;u) f^'J •:^>8 Smgtl l 0%(Dmst/ 9 

j-)\^mw.2xn\^w^'Y%7L. m \ 2i^FB^ffit$u> m^^usj^^^^izo 

#t>n/i:SIS©^DP;f>;l/A7g?^4ml (3 (2R) -2- [ ( 1 R) -3. 
3_^7;P:^o->i'P^>f-;l/] -2-h KP + i>- 2 -7 x-;Ug^g! 
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5 9mg. h K 



K6 6mg*^aT)ill»;t^ 2l^F^tH$U/::o R^£S«il37k^:^Q;t^ :{^du 

(Upa^iK : D D ^.jii.// ^ J -;p= 5 0/1) izxmm v. ^mit^ 

'H-NMR (CDCla, 5ppm) : 1. 3 5 - 1. 5 4 (2 H, 
m). 1. 60-2. 25 (lOH, m). 2. 27 (3H. s). 2. 
71-2. 86 (2H. m), 3. 22-3. 36 (1 H, m). 3. 40 

(IH. s) , 3. 45 (2H. s) . 3. 6 0-3. 7 6 ( 1 H. m) . 
5. 85-5. 90 (IH. m), 6. 05 (IH. d. J = 3. 
OHz). 6. 25 (IH. d. 5 = 7. 9Hz), 7. 26-7. 40 

(3H. m) . 7. 5 0-7. 56 (2H. m) 
fi^^P^FAB-MS (m/e. (C24H,«F2N20, + H) ^tbX) : 
4 3 3 

llte^^2 9 

(2R) -N- ri- {3-/f-)KyyJV) e^'J >^>-4-^;l/] - 
2- r (IR) -3. 3--:^7;l/:tP>:^P^>5";Wl -2-bKP4=-'>- 



Xmi. 4- (t e r t-y'^J\/t^>iJJ\y^^-J\y7 i J) -1- (3-^ 



25 
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^jiK>i^ju=i:m^^xmmm 1 5 tmmoyjmizx^mit^^^miti^tzo 

IS 2. (2R) -N- fl - (3-/=f-)\^Kyi>M b'^'J v^y-4->f 
-2- r (IR) -3. 3-i>yjl^vi/i7 0^>=}-j[A -Z-fcKa 
^^-2-7x— yl/7-b h7$ Kg>^Bfe 

Xmivntz4- (t e r t -7'^;U;^- + i//7yl/;JC-;l/7 $ y ) -1- 
(S-^^^l/'Ov^yl/) i?>*ffl^^Tll^li«»|2 8 «i:i^^®:^ftiCTS 

'H-NMR (CDCI3. (5ppm) : 1. 2 4- 1. 5 0 (2 H. 
m), 1. 50-2. 25 (10 H, m). 2. 33 (3 H, s). 2. 
6 0-2. 8 2 (2H, m) , 3. 2 0-3. 5 5 (3H. m) . 3. 42 
(2H. s) . 6. 25 (IH. d. J = 8. IH2), 7. 00-7. 
14 (3H, m) , 7. 19 ( 1 H, t. J=7. 6Hz). 7. 23- 
7. 42 (3H. m). 7. 50-7. 60 (2H, m) 
fi5}«?fi^FAB-MS (m/e. (C„H32F2N202 + H) *tbX) : 
4 4 3 

mmms o 

(2R) -N- n- (4-y h^'y^y-^Jl) t'^^)i>>-4-^M - 
2- r (IR) -3. S-i^yjltviy^o^yf-M -2-b Ka^->- 
2-7x-yU7-tr K 



p-7-x7>'Pxh K«-ffic\ mmMi oxm2 tmm(Dy3mzxmmi\:^ 
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'H-NMR (CDCI3. (5ppm) : 1. 3 2- 1. 4 7 (2 H. 
m). 1. 75-2. 23 (10 H. m), 2. 65-2. 76 (2H. 
m) . 3. 2 2-3. 3 6 (1 H. m) , 3. 42 (2H. s) . 3. 46 
(IH. s) . 3. 6 3-3. 7 6 ( 1 H. m) , 3. 79 (3H. s) . 
5 6. 2 7 (IH, d. J = 8. 2Hz), 6. 84 (2H, d. J = 8. 
6Hz). 7. 19 (2H. d. J=8. 6Hz). 7. 28-7. 39 
(3H, m) , 7. 5 2-7. 56 (2H, m) 
<£^j»tgFAB-MS (m/e. (Cj«H32F2N20, + H) ^tbX) : 

4 5 9 

10 

mmm3 1 

^2R> -N- ri- (3-7$y-5-y h^'>^>v^;i/) f^Uv^y- 

-2- r (IR) -3. 3-^7;l/:tP->^P^>^>>t/1 -2- 
1- |>'o^'>-2-7x-;l/7-b K • nmMM. 

15 ^iSiS^ 




•2HC1 



Igl. 3 - t e r t -•/^yb:j-^'>^>>Ud-:^;l/7 $ y - 5 h ^->^m 
3_y f>4..>-5--ho9cmSSty^>'l^8 6 4ingOy 5ml 
A-j^fg9 1 2nig^flD;t7K^1?fflmTStaJ^T7lNfPBm)$L//^o ^Bm^ 

Xg2. 3-t er t -■:^^>>u;j-4^'>;^;i/df^;i/7 s y-5-y h^i/^y 
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XmiX'nfz3-t e r t h + ->;^;U4^'-;U7 $ > - 5 h + i^^.t 
Sffif^^>'H. 2 8 g© h;l/i>8m 1 ?gi^{3-7 8°CT^ 1. OMtK^^I: 
'J-(yyi-ji7JUi^'y^Thyt\^'uyyymmi 2. imi ^rAnxPia 

•> 'J ^ y - (MI3?SJK : '^+-»^ J^f- 

;l/=7/3) <C-C«S5!U M^k^^2 6 2mg^tt<^#fSi: UT^iA:o 
Ig3. 3- t e r t -7'^J\yt^iytlJl^7ii^JlT i J - 5-/ h^i/^y 

10 Ifi 2 T'#/c 3 - t e r t 'ytulrf.^jvr ^ J-5-/ h^'> 

<y'J>Jl7)\^^-}^\ 9 4mg(D:5'nD4-x;UA 1 Om 1 ?§?^(CM2aJ-T> ~ 

mt^yifyi. 8 9g«-SDx.2i^PHi«i$Lfc„ mmL^'^v-( vimium 

m^mSM^ LT. M-fk^t? 1 3 2 m g€-y6t*:!|^jM<h LT'f|/Co 
IS4. (2R) -N~ n- (3-7iy-5-y v?;t/) b'^ 

15 U v^y- 4 -2- [ (IR) -3. 3~v?7;l/;tP'>»P^>^ 

yPl -2-h Ka^->-2-7x-;t/7-b h7 ^ K • -^Mj^O^^ 
iMZX-mtzS-t e r t -:/^;u;*-+-/;!7;U;K->'P7 ^ h+i/ 

20 'H-NMR(CD30D, 6ppm) :1. 74-2. 14 (10 H, 

m). 3. 00-3. 15 (2H. m), 3. 27-3. 52 (3H. 

m) . 3. 8 2-3. 9 2 (IH. m) , 3. 89 (3H. s) 4. 32 
(2H, s) . 7. 0 1 (IH. s) , 7. 1 8-7. 35 (5H. m) . 

7. 5 6-7. 60 (2H. m) 
25 (S^«?*|FAB-MS (m/e. (C seHsa F2N3 0, + H) ' i: LT) : 

4 7 4 

«««]3 2 

(2R) -N- ri - (4-7^ y-3-7;U^a^>v?;l/) h:^'J>^>- 
30 -2- r (IR) -3. 3-i>yJl:i■ay^o^yi-Jl^^ -2- 
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b KP^'>~2-7x^;l/T-b h7$ K 




•H-NMR (CDCI3, 5ppm) : 1. 2 8- 1. 5 0 (2 H. 
m). 1. 50-2. 32 (10H. m). 2. 60-2. 80 (2H. 
m) . 3. 2 0-3. 3 8 ( 1 H. m) . 3. 33 (2H. s) . 3. 45 
(IH. s) . 3. 5 5-3 7 6 (3H. m) , 6. 25 ( 1 H. d. J = 
15 8. 2Hz) . 6. 69 (IH. dd. J=8. 1. 8. 9Hz). 6. 

82 (IH, dd, J = l. 6, 8. IHz), 6. 93 ( 1 H. dd, J 
= 1. 6, 12. OHz), 7. 24-7. 40 (3H. m). 7. 50- 
7.5 8 (2H. m) 

fi^)»tgFAB-MS (m/e, (C2sH3oFjN302 + H) ' tbX) : 
20 4 6 2 

mmms 3 

( 2R) -N- ri- (6-7$ y- 4-^5^ ;i/t^ 2 ->r>>u) 

>^>-4-^;i/1 -2- r (1 R) -3. 3-i/-yjl7iroiy^a^>^ 
25 M -2-b ¥v^i/-2-y j,^jir± K7 ^ K 



30 
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S 

Xm2. (2R) -N- ri- (6-7-fe^;l/7^ ^;Ph°U 

>-2-^;L/) b'^'j •:?>-4— -2- r (1 R) -3. a-v?-?;!/ 
7ta•>^^u^>=f•JV^ -2-b KP^'>-2-7x^;l/7-t? h7 $ KCD^Bdc 

15 Xg 1 Tmtz ^JV- 4 - y f-;l/- 2 -7-fef->'l/7 ^ y f U > 

Xg3. (2R) -N- [1- (6-7^y-4-y ^;^b°'; :^>-2-^ 
bf^U y>-4-^;i/] -2- r(lR) -3. 3-i^yjl:ira>^u 
^>^;U1 -2-h Kp4^->-2-7x-;l/7-tr h7 ^ KtD^B£ 
20 Xg2TW; (2R) -N- [1- (6-7-lr^>'U7 ^ y-4-y f^ybf'J 
i?>~2— Tv'W) t'^'J>^>-4— f;U] -2- [(IR) -3. 3--:^7 
;l/:i-p i/^ p^>f-;l/] -2-t KP + i^-2-7iJ::.;l/74? h7 $ K 
1 6. 5mg0/^J-JV\mimmiZ3M:^mti- h U 'i; AtK^^c 0 . 
5ml ^*DX.. 6 O-CJCT 1 . 5I^»SMII^ UAio 5l&?««'i?if^>'Ux- 

(K i e s e 1 ge 1 ^"6 0 F25«x Ar t 5 7 4 4 (ji;U^^±m) ^ou 
^>'i'A/y i?y-;u= i o/i) {cxift^U mkit^^l Ams^mmi 

30 'H-NMR (CDCI3. (Jppm) : 1. 3 0- 1. 5 0 (2H. 
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m) . 1. 7 1- 2. 3 0 ( 1 OH, m) , 2. 3 3 (3H. s) . 2. 

6 2-2. 7 6 (2H. m) . 3. 2 1-3. 3 8 (IH. m) . 3. 2 9 
(2H, s). 3. 60-3. 78 (IH. m). 4. 35-4. 51 
(2H. m). 6. 26 (IH. s). 6. 35 (IH, d. J = 8. 

IHz). 6. 45 (IH. s), 7. 25-7. 40 (3H. m). 7. 

5 2-7. 6 0 (2H. m) 

fi5)Pt&FAB-MS (m/e. (CjsHa^FjN.Oi + H) 'tLX) : 
4 5 9 

(2R) -N- n- (3-7l^-4-yjl^u^yi>M \f^*}'J>- 
A-^)V\ -2- r (IR) -3. 3— :^7;l/;tDv/»P^>^;l/1 -2- 

hKo^'>-2--7x^;i/T-(ry> ys V'-msm 




'H-NMR (CD,OD. dppm) :1. 68-2. 11 (lOH. 
m) . 3. 0 0-3. 5 0 (5H. m) . 3. 7 9-3. 9 0 ( 1 H. 
m) . 4. 3 2 (2H. s) . 7. 18-7. 3 0 (3H. m) . 7. 4 3 
(IH. d. J = 8. 4Hz). 7. 5 2-7. 5 6 (2H. m) . 7. 
57-7. 6 5 (IH. m) . 7. 7 3-7. 7 8 (1 H. m) 
€5^)l?t&FAB-MS (m/e. (C^BHaoFaNaOj + H) ^ tVX) : 
4 6 2 



30 
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10 



15 



20 



mmms 5 

( 2R) -N- ri- (5-7 ^ y-2-7;i/;rp^>-:?yi/) h'^^)i>y- 
-2- r (1 R) -3. 3-^77U^P'>^P^>5^;Ul -2- 
b KP^>-2-7x-;U7-<r h7^ K 



2--7;u;i-p-5~^hp iijfe0ij2 2xm2-&timmm 

.'H-NMR (CDC Is. dpp.m) : 1. 3 6- 1, 4 9 (2H. 
m). 1. 57-2. 26 (10 H. m). 2. 71-2. 78 (2H. 
m). 3. 24-3. 36 (IH. m). 3. 42-3. 57 (5H, 
m). 3. 66-3. 75 (1 H, m), 6. 24 (IH, d. J = 8. 
IHz), 6. 51-6. 56 (IH. m). 6. 65-6. 68 (IH, 
m) , 6. 82 (1 H. t. J = 9. OHz). 7. 29-7. 40 

(3H. m) , 7. 5 3-7. 5 7 (2H. m) 
S^)»t|FAB-MS (m/e. (CaBHa.FsNsOj + H) 'tbX) : 
4 6 2 

(2R) -N- n- (2-7$y-4-^ppfa''j':^>-6-^;i/y^ 

Jl) f^U v^>-4->f;l/1 -2- r (1 R) -3. 3-i/yjU7t-a>^u 
^>f-;l/1 -2-b Kp4^'>-2-7x^;U7-b K7^ K 




30 
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'H-NMR (CDCI3. (5ppm) : 1. 4 2 - 1. 5 4 (2 H. 
m). 1. 78-2. 26 (10 H. m), 2. 76-2. 79 (2H. 
m). 3. 28-3. 38 (IH. m), 3. 42-3. 47 (3H. 
m). 3. 67-3. 75 (IH, m). 4. 53-4. 56 (2H, 
m) , 6. 36 (IH. d. J = 7. 2Hz) , 6. 38 (1 H. d. J = 
1. 6Hz). 6. 72 (IH. d. J = l. GHz). 7. 25-7. 
39 (3H. m) , 7. 5 3-7. 5 7 (2H. m) 

fi5^«?«6FAB-MS (m/e. (C^.H^, C 1 F^N. 0, + H) * i L 
T) : 4 7 9 

nmms 7 

(2R) -N- n- (3 -7$ y-5-^pa/<>;;^t.) t:^'J^>- 
4-^;l/1 -2- r (1 R) -3. S-i^vjlTi-ai/^n^i/^ji^ -2- 
h Ko4^'>-2-7x-yU7-t? h7 3 \s' 




^S^- 3-^Da- 5-- KD/<>v;t/ > ^ >x;U;h4^- |>(7)^ ^ 
3 - a D - 5 h D i;;i/7;l/ 3 -yl/ 9 2 m g © ^ D D A 3 m 1 
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5 1 1 9mg^mmmtbxmfzo 

Xg2. (2R) -N- n- (3-7$ y-5-:^oo^>':^;U) b'^U 
4 -2- r (IR) -3. 3->?7;i/;i-P'> j^P^>^ 
JlA -2-b KP^'>-2-7x^;l/7-fe K^^fife 

'H-NMR(CDCl3. 5ppm) .1. 30-1. 44 (2H. 
m). 1. 73-2. 22 (10 H. m). 2. 68-2. 73 (2H. 
m) . 3. 2 4-3. 3 6 ( 1 H, m) , 3. 32 (2H, s) . 3. 44 
(IH. brs). 3. 61-3. 77 (3H. m). 6. 28 (IH, 
15 d, J=8. 4Hz), 6. 49 (1 H, d. J = l. 9Hz). 6. 55 
(IH. dd. J = l. 7, 1. 9Hz), 6. 66 (1 H. d. J = l. 
7Hz) . 7. 2 9-7. 3 9 (3H. m) . 7. 53-7. 5 6 (2H. 
m) 

iS^/Se^ F A B - M S (m/e, (C^bHsoC 1 F^N.,©? + H) " <!: L 
20 T) : 4 5 9 

mmm3 8 

(2R) -N- ri- (4-7$ y-3. 5-i>yjU7tn^>'yJ\^) b'^'J 
v?y-4-^;l/l -2- r (1 R) -3. >^ 
25 M -2-b Ko4^->-2-7x^yU7-(?h7$ K 



30 
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10 



IS 



20 



2S 



'H-NMR (CDCI3. (5ppm) : 1. 2 4 -2. 2 2 ( 1 2 H. 
m). 2. 66-2. 72 (2H. m). 3. 27-3. 41 {4H, 
m) . 3. 6 6-3. 7 1 (3H. m) , 6. 2 8 ( 1 H. d, J = 7. 
8Hz). 6. 77 (2H. d. J = 8. 3Hz). 7. 28-7. 39 
(3H. m) . 7. 5 4-7. 5 6 ( 2 H, m) 
i&H^MUk^AB-US (m/e. (C^sHj, N3 O2 + H) ' tLX) : 
4 8 0 

(2R) -N- ri- {Kyx-(iy'/-ji-5-^ji^^j\y) e^u-:> 

^_4-^;l,T -2- r (IR) -3. S-'JyjVtviy^v^yf-Jl^ - 
2-b Ka»^-2-7x^;l/7-t? $ K 



'H-NMR (CD3OD. (5ppm) :1. 4 5-2. 2 5 (lOH. 
m). 2. 25-2. 48 (2H. m). 2. 90-3. 10 (2H. 
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m). 3. 20-3. 42 (1H. m). 3. 56-3. 75 (IH. 
m). 3. 82 (2H, s). 7. 18-7. 40 (4H. m). 7. 
5 1-7. 7 5 (4H. m) . 8. 1 7 (1 H. s) 
i6^/!*tlFAB-MS (m/e, (C^eHso FjN^ + H) ' i LT) : 
4 6 9 

IISte««J4 0 

(2R) -N- n- (6-7$yt:U^>-2->r;l/y5^;i/) b'^'J-:^ 
>-4 — r;Ul -2- (3. 3-'Jyj\^:i-uiy^a:f^jU) 
•>-2 -:7x->'l/7-t? h7 $ K 



(2R) - (3. 3-":>yjuttii/i;uy^ji) -2-t KD+i/7x-;u 

mmt^-Tiy-i- (6-7$ y t'u •:^>-2--r;M^>'i/) t°^u-:^ 

'H-NMR (CDCl,, 5ppm) : 1. 2 0- 1. 5 2 (2 H. 
m). 1. 60-1. 86 (2H, m). 2. 08-2. 22 (2 H. 
m), 2. 40-2. 82 (6H. m). 3. 07-3. 21 (IH. 
25 m) , 3. 4 1 (2H. s) , 3. 6 0-3. 8 0 ( 1 H, m) , 3. 84 
(IH. brs). 4. 40 (2H. b r s) . 6. 01 ( 1 H. d. J = 
8. IHz). 6. 36 (IH, d, J = 8. 2Hz), 6. 66 (IH. 
d. J = 8. 2Hz). 7. 2 8-7. 4 2 (4H. m) . 7. 43-7. 
50 (2H. m) 

30 {£^jilftlFAB-MS (m/e. (CjjH^, F^xN, O2 + H) 'iiLT) : 



15 
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4 3 1 

mmm 4 1 

V.-4-^;I^T -2- (4. 4-v^7;i/;f P'>»P^^ '>>'i^'> -2-bKP 



10 



15 



20 



25 



0 N 



(2R) - (4, A-i?yj^^vi^i^v-^^i/Jl) -2-tKa + i/7i- 

•H-NMR (CDCI3. (5ppm) : 1. 2 0-1. 9 7 (lOH. 
m) . 1. 9 7 - 2. 2 2 (4 H. m) . 2. 4 4 -2. 6 8 ( 1 H. 
m). 2. 70-2. 92 (3 H. m). 3. 42 (2H. s). 3. 
6 2 -3. 8 0 (IH, m) . 4. 42 (2H, brs). 6. 36 

(IH. d. J =8. 2Hz) , 6. 6 2 (IH, d. J = 7. 9Hz) . 
6. 67 (IH. d. J = 8. 2Hz). 7. 2 4-7. 4 2 (4 H. 
m) . 7. 5 5-7. 6 2 (2H. m) 

fi^)i?t^FAB-MS (m/e. (C25H32F2N4O2 + H) LT) : 
4 5 9 



30 



mmm^ 2 

f2R) -N- ri- (6-7^ y ti'j i>>-2 — ^yi/y^^w) fc'^u-:^ 

y-A-^fl^l -2- r (IR) -3. 3-v?7;l/:tP->:^P^>^;l^l - 
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2- (4---7;l/;to7x^;l/) -2~t: Kp^->7-fe h7 ^ K 




(2R) - (3. 3-i^7;l/^D>:?D^y^;l/) -2- (4-771/7^07 

10 x^yb) -2-t Kn+'>g^a$*ffli,\ mmm2O0mmm- 1 iii^o:^ 

•H-NMR (CDCI3. 5ppm) : 1. 3 9- 1. 5 5 (2 H. 
m) . 1. 7 0-2. 2 2 (lOH. m) . 2. 73-2. 81 (2H. 
m) . 3. 2 3-3. 3 6 ( 1 H. m) . 3. 43 (2H. s). 3. 
15 65-3. 77 (IH. m). 4. 43 (2H. brs). 6. 31 
(1 H. d. J = 7. 6H2) . 6. 37 (IH. d. J=8. 2Hz). 
6. 67 ( 1 H, d. 3=7. 4Hz). 7. 01-7. 08 (2H, 
m) . 7. 37 (IH. dd, J = 7. 4. 8. 2Hz). 7. 51-7. 
5 8 (2H. m) 

20 iS^iBt^FAB-MS (m/e. (C^^H.^FsN.Oi + H) *tLX) : 
4 6 3 

mm I 

( 2R) - r (IR) -3-:i'^Vi/^fvK>^;l^ -2-h Kp4'>-2 
25 -7 x-;Ug^Be 

X^l. (2R. 5R) -2- (t-f^Jl) -5- r (1 R) -3-^ 

(2R. 5R) -2- (t-zr^Jl) - 5- r (1 S) -3-±^yiy<7 

30 D. -lf-/<.y/N (S e e b a c h) [Tetrahedron^ 
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4 0^. 1 3 1 3-1 3 2 4H (1 9 8 4^) ] \m':,X^J&LtL (2R. 
5R) -2- (t-Zf'f-JV) -5-7x~;W-l, 3-iP:t^y^>-4- 
7ir>5 1 Omgffl-rh^t Kp75 >2 Om 1 -A,^-9-y ^;U'J h 

a K 1 m 1 mmiz- 7 8°ct 'J ^^i^'j^ v/d tvuy a k 1 . 5 m^+ij- 

2 8 5mgOx h5h Kp-7^>1. 5 m 1 ig^^^^mx.. Mt-l • SI^PbW 

+•9- >/g^Kx^;l/= 15/1-10/1) JC-ClSSi bmmit^1:ttl^' 
til 5 0mg. 2 5 Amgi^iiK^ntbXntZo ^Mn(D:iL{^S.mii 

XS2. ( 2R) - [ (IR) -3-;t^V'>j^P^>^;l/1 -2-bKP 
^'>- 2 - 7 x-;b|^Mg)^B)c 

(2R. 5R) -2- (t-yf^;l/) -5- [ (IR) -3-^^V>iP 
v^y^J]/] -5-7x— -/U-l. 3--:^;l-+V^>-4-^>6 1 mg© 
^ iJ' y -;U3 m m^etJCl N7KS<1:^ h U 't' AtKIS?^ 1 m 1 ^tox.. ^i&ic 
X 3 NfFaim^ U/^o ^ ^ ^ -yU^SESi^s S|-M*7K;-T^«f? L i^x^/i/ 
x-x;Ui!fe^Lfco tKI^I NifiS!CTS{lt<i:UT i>xf-;l/X-x;U»ti5 
W«ii*M7k5«lft-v •> A-elt« UT^S^t^«!l 4 8 m g *^#/c„ 

#^«»J2 

(2R) - r (1 S) -S-t^y 'y^v^>f^Jl^ -2-b Kp4^^- 
2-7xx;1/B1pM 

(2R, 5R) -2- (t-7^;l/) -5- [ (IS) -3-^^vy^ 

nm 1 IS 2 tmko:Hm\zxm^\t^m^mm. u^o 

#^<?IJ3 

(2R) - r (IR) -3. 3-i^7;l/:tPi/^P^>f^;l/1 -2-fcKP 
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XSl. (2R. 5R) -2- (t-y^;U) -5- [ ( 1 R) -3. 3- 

5 (2R. 5R) -2- (t-:/'^;l') -5- [ (IR) -3-^^y'>^D 

'Of-;!/] -5-7x-;l/-I. 3->';i-^V7>-4-:t>2 5 6ing© 
D o 3 m 1 ?§«tJC^X}^T= 7 •ft i^xf-yur i y «iiE®t 0 . 3 4ml 

1M2. (2R) - f (IR) -3. Z-V'V )\/-^X3'y^u^yf-)\A - 
2-h Kp^>>--2-7x-;PftBPg)ABt 
15 (2R, 5R) -2- (t-:/f-;l/) -5- [ (IR) -3. 3-i^7;^5^ 

l\ 1 Xg2 i|ol^©:^ftJ::T^S^I:^'g5*Si!iiLfco 

20 (2 R) - r (IS) -3. 3-^7yl/;i-Pv/^P^>f^>>Ul -2-b: Ko 

4^i/-2-7x-;Ug^Sf 

(2R. 5R) -2- (t-7'^yl/) -5- [ (1 S) -3-;t+V>^ 
D/<>f-;l/] -5-7x-;l/-l. 3-i>;f+y5>-4-^>*ffll\ # 

25 

(2 R) - r (IS) -3-b Kp^->->^p^>^;t/1 -2--b Kp^ 
'>-2-7x^;ue^B? 

Igl. (2R. 5R) -2- (t-y^yl/) -5- f (I S) -3-b K 
30 P^'>'>^ P^>»;l/1 -5-7xx;U-l. 3->^;t-^V7>-4-:^> 
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(2R. 5R) -2- (t-7^^;U) -5- [ (is) -s-^^y.y^ 
P-;>^;W] -5-7x^yl/-l, 3-i?;t+V5>-4-;J-yi 6 9mg 

^^2. (2R) - r (1 S) KP^->->>»n/>^>^;Ul -2-H 

10 (2R, 5R) -2- (t-y^;l.) -5- [ (1 S) -3-b Ko4^i/ 

l\ #^«»J 1 Xg2 <i:I^«©:^^lcT«jSfb^tf*S!!^L/c„ 

15 (2R) - r (1 R) -3-h KP^>^^n^>^yi.1 -2-H Kn4. 

'>-2--7x-;l/fti» 

(2R. 5R) -2- (t-y^;U) -5- [ (1 R) -s-^^y^,^ 

20 

(2R) - r (IS ) -3-7yb:;<-pv/»o/v^>:j^;t/1 
2~7x-;l/g^Bfr 

(2R) - [ (1 S) -3-h Ko + i/->^D^>^;l/] -2-t Ko4^ 
25 •>-2-7xi;l/g^gf^ffl(,\ #%0!|3<i:|i|«©;^aicTlim^^^l!ig 

(2R) - r (IR ) -3'-y)l7irui/^vr^i,=f-j\y-\ -2-hKo4^->- 
30 2-7x->>U5^ffif 
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(2 R) - [ (1 R) -3-h KP^>>^'n^>^;l/] -2-t Kd + 

5 mm 9 

2-->j^p^y^;l/-2-h KP^->-2-7x->>l/i1^S? 

7 i-;U^«J 5f-^i/;l/gftx^;l/2 3. 5g©-rh^tKD75> 
2 0 Om 1 ^K?^T2. OMv^'D'^>^;l/V^;^->'i?A ^o^'T 

K-i^i5^;l/ai-x;U?§?g[7 0ml ^?gTLx M{CT3 O^m^WLfZo 

SIS* 'J y-'i/:^ ^A^'D^h7^7.f - (STOii : ^^-f >/mk^ 

^;U=30/l~2 0/1) ICTfSSSU 2->^'D/^yf-;l/-2-t Kp 
+ i/-2-7x->'l'B^Ki5";H 1 g*^#^o cn«-y ^y->'b4 0ml (= 
15 mm L^ ^SfuT 4 N7KK>(t:^ h U AtK^^ 2 0ml RffiJlT 2 

iSffe^jUt L 5 0 "CtCT 1 Ltz^ / ^J -;P^«ffi@*'#7KJi* 4 N 

20 /^o 

mm 1 0 



(2R) - r (1 R) -3 


. 3-v^7;l':tPi/^P'^>^;l/] -2-h Kp 


+ i/-2-7x-;l'M 
XiSl . (2 R. 5 R) - 


-2- (t-y^yb) -5- r (I S. 2R. 


5 R. 6 S. 7 R) -3- 


-:t + V h y i/^'D rs. 2. 1. 0 ^- ^ x -y 




-5-7x-;i/-i. 3--:>5j-+V7>-4-^ 



(2R, 5R) -2- (t-7'^yl') -5-7x^;l/-l. 3-i^;*-+V5 
>-4-;t:/3 2g©xh^t Kp7^>1. 1 l?&«e{C--7 S'Cryf-'t' 
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Ai>^VZf^\iJ\^7i V\. 5M^4r-9->^§^Kl 0 5ml «:jSTU 3 0^^ 
mmWi^f:.'^ (IS. 2R. 6S. 7R)-hU->^'D[5. 2. 1. 
02.6] ^.y^_4, 8-i^J^>- 3 -:<->2 3. 4 g©-f h5 1 
> 3 0 0 m 1 ?§?«**D;tx SJw 1 . S^m^WLtZo RlS^t^UFSE^^-'H- 

ifi^;HCTII^^tM^k#1^3 6. 9 s^B^^^tLxmtZo 
Xm2. (2R. 5R) -2- (t-yf-;l/) -5- F H S) -4-^^ 
v-2-i/»o/^;>7^::i;l/1 - 5-7 x^;U- 1 . 3 -•:^;i-^V5 >- 4 - 

Xmixmtz (2R. 5R) -2- (t-T'^^l/) -5- [(IS. 2 R. 
5R. 6S. 7R) -3-:t+V-8-hU*>^'a [5. 2. 1. 0* «] 
f*,y^-8-i>-5— r>'H -5-7x-;l/-l. 3-i?^ + V^>- 
4-;}-:/25. 6g®l. 2-i^i'DD'<>"lf>3 5 Oml?§ffl[*^ffS5?ffl 
^Tl 7 5''C{CX7MtoiHt«ib^o :»fHiLT#A:@{**«ji»'^+1J-> 

Xg3. (2R. 5R) -2- it-fi-Jl) -5- f ( 1 R) -3-^4- 
V'>»P^>^>'1/1 -5-7x^;^-l. 3->^?t-»V ^>-4-^>g)^ 

Xm2'Cmz (2R, 5R) -2- (t-7'f->'l/) -5- [ (IS) -4- 

;j.j^y_2-->^'o^>f--''H -5-7x^;u-i. 

A-7t>\ 9. 1 gOBlFK^^>'l^7 0 0ml if^SiJcl 0%y<'y 'J'^I^-Mf^ 

2. 0 g^*^> 7^^^g^BBmTsa^ '^mzx2nfSimbtzo 

'Ik^'ftl 4 g^S&Hi*i:UX'#fco 

I@ 4 . f 2R) - r (IR) -3. 3-':^7;l/^a'>'»n^>^;l/1 - 

2-b Ko4^->-2-7x^>>l/l^afg)^)jfc 

Ig3T^i^c (2R. 5R) -2- (t-7'^>'l/) -5- [ (1 R) -3- 
t^Vi/^v^yi-Ji^] -5-7x-;l/- 1 , 3-i^7f^V5 >-4-;*-> 
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mm 1 1 

(2R) - (3. 3-':^7;l/;j-p->^p^>f-;l/) -2- (4-7;U:to7 

(R) -4-yjitu-r>7'jm^m\.\ mmiTMi'SitJ^m^mstm 
mm 1 2 

(2R) - (3. Z-'^V)Vtui/^u-:f=f-)l) -2-fa Kp^v^-2-7 

Xgl. (2R. 5R) -2- (t-7^f^;l/) -5- (3 
•>- 1 -b Kp^->u^^p:/^^1/) -5-7x-;u-i. 

1M2. (2R. 5R) -2- (t-T"^;!/) -5- (3-^>-:^;t/;^^'> 

IMlXnt: (2R. 5R) -2- (t-y^/U) -5- (3-^>i>;U;t 
+ 1 -b Kp + '>->^p7'^>'1') -5-7x->'U-1. 3-i^^+V5 
>-4-7j->2. 8 2 g©^'nPt^>'UA8 0mlr§^^{C^K/#T4->'^5^yi/ 
T ^ y b 'J y 2 . 6 g^tt];t|al-aj3T 1 i^^^Jti$ U/Co R^mz / =f-)\y^ 

p p y I/- h 1 m 1 ^Jn^Mtc 1 i^PelSt^ U/c„ Si&^ft* ^ p p -i; 

;1/j:>8 0inl^Jg?{;:^fi{C-C2. 2' -7'/b'X (-T V7'^p^ h V 
5 emgSC^TK^^l: h U-n-7'^;UxX2. 3ml^-to;i. 1 1 O'CICt 

^jg^k^tl 1.82 g^te^Wi: hxmzo 
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XmS. (2R. 5R) -2- (t-rfi-jl) -5- (3 -:t^V p:/ 

Xg2-e'#/i (2R. 5R) -2- (t-:/^;!/) -5- (3 > v?;!/;*- 
^i/i/^afi-Ji^) -5-7x-;i/~l. 3-i^;t-+V^>-4-:t>l. 
8 2 g©x^y-;U4 Oml?§ftlJ:7ki^<|:/'f^-;ii7A-i^5^4 3 Omg^Jp 

•>K1. lml©i^^PO^:^>50ml 8°CT^4=^1fU d 

K 0 . 6 3ml =^Ud^X 5 ^^PhIS^ L/cRfr>«[{:-- 7 8 'CTjTF U PI 
fiJCT 1 5 ^miSlW btZo KmmiZ^iZ h »; i^;UT ^ > 0 . 5 m l ^Ad 

: >'/P|Si5^;l/= 8 / 1 ) JUTWaS! ^Mit^^ 1 . 3 6 g 

Xg4. (2R) - (3. 3-i>7JU7tru>^ay^jl) -2--t;Ka^ 
i/-2-7x~yUS^Kf(DAg£ 

Xmsxmtz (2R. 5R) -2- (t-y^;U) -5- (3-t^V>^ 
u-:f^)V) -5-7x-;U-l. 3-i^;i-+V^>-4-;r>^ffll\ #^ 

mmi 3 

(2R) - (4. 4 ->^7;l/7ra>^»p>\4 -2'-b Kp^->-2- 

Ml. (2R. 5R) -2- (t--/5^;U) -5- (1. 4-'yyt^^^ 
bfp r4. 51 T^ij-S-^fJl) -S-y . 

1. 4-v^;i-+-9— 8-^+VXfP [4. 5] T^^^V^tffit^ 2 
182. ( 2R. 5R) -2- (t--/f-;l/) -5- (4 v o/v 
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xmi-^Wc (2R. 5R) -2- (t-y^;u) -5- (1. 4--:>7r+ 

>-4-;i->8 3mgCD7-ferh>4ml7K0. 4m U1^8[JC^za{CTp- h 
;Uxi/X;l';^>Sf5 2mg^fln^5 O'CICTI 3 l^feiatlt by^o T-feh>^ 

(2R) - (4. 4-v^7>>U;fp->^P^4-->;U) -2--t:KP4^ 

Xm2Vntz (2R. 5R) -2- ( t -^^^1/) -5- (4-^+V->^ 
o'\^>';l') -5-7x->'l/- 1, 3-v^+V7>'-4-;i->^ffll\ # 



15 #%^J 1 4 

(2R) - r (IR) -3. 3 -';?7;l/;i-0'>j^D^y^;l/1 -2-hKP 

Igl. (2R. 5R) -2- (t-y^M -5 - r (IR) - 3-bK 

p4->^ ^ y p^y^yui -5-7x~;i/-i. 3 -v^^t-^v^ >- 

20 4 -^>g)^fi£ 

(2R, 5R) -2- (t-7'^;l/) -5- [ ( 1 R) - 3-;*- + V >i> p 
-5-7x->'l/-l. 3-i>t^yy>-A-ty46mg(D\: 

5 5mg^|#/io 

Xg2. ( 2 R. 5 R) - 2 - ( t -yf-;U) - 5 - f ( 1 R) - 3. 3 - 
•:^7;U:tP'>^ P^>^;l/) -5-7x— S-v^it^V^ >-4- 

30 ES7 •yfb^'i'^- hP V^0A2 0mgO7 0 %7 y tt^- t° 'J v^>0. 



W O98-05641 ffile://J:\Legal\Patents\WO98-05641 .cpc] 



Page 94 of 115 



WO 98/05641 PCr/JP97y02600 

92 



5m 1 S^«(JC*?^T (2R. 5R) - 2- (t-^f^^W) - 5- 
[ (1 R) -3-b V'v^iy^ i/i;v^>^Jl''] -5-7x-;l/-l. 
3-v^;i-+V-5>-4-:^>3 4mg©>>^'DPy ^>0. 5m\^mt:lM 

^'^ •> 2.x^m uzo 'm^ms.^^ L^mit^m^ s 5 m g ^li 

XSS. (2R) - r (IR) - (3. 3->^7;l/:ta'>^p^>^7Ul - 
2--bKP^i/-2-7x - ;U§^l$g) ^Bfe 

(2R. 5R) -2- (t-y^;l/) -5- [ (IR) -3. 3-y7;l/;i- 
t\ 1 X@2 i:H)^©:^S{CT^S^k^^^SS!^Lfco 

t\^xmmxib^o 



25 



30 
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IS ^ ® |g ffl 

( 1 ) -B^ [ I ] 



Ar 0 



HO- 



-H-X— /^N-r2 [I] 
1 ^> — ' 



15 mm^t^y $ nr t .t i ^^mm. 3 ~ e j@© •> a 7 

mi)^^M\iilZ l~2<@©'\-rDll^;^W-r5^xa7';->'l/7;P+>'US^ 
20 L< li'\xD7y->'i/7;i/'y-;i/S (^7^;i/+>'i/Sx 7 U->'P7>'uy-;u 
's-rD7 ';--'l'7;U+>'l/SBLC;f's-rD7 'J-;U7yl/'!r— ;l/S©S±©ff 
it©i'-3<i©7kt!IIlWi£i»7>'U+;i/S. ^•;7;^;!■P;)<^;^S^ •>7y 
S> TkSeSx ~hnS. iaiBi7;U3 + ->*;l/;K^;US. ^^ny>M^. iSffii 
7>'l/3 + i^S> 7$ ySX(iia«7;l/+;U7^ yST'B!ft$*lTl>T^J: 
25 0>o ) -eUTXIiOXIiNH^-^-ro fiU R'Riy^R'©*. {i>4' 

1.4- vfi^h*^'; i^ymmi^xn^om^mzn^:^tio stgo 

(2) Ar*<fiiia7>'U+>'l/Sx h 'J7;l/^ny^;l/g. v7yS. TkKS. 
-haSx i£i|R7;Uz3 + ->7^;U;f:^;l/g, /Npy»^^, i&M7)\^^^iy 

30 7 5 yssi:;TO7/i'+;i/7 $ >'S*>'^nc'5if*^bill^n<5 1 - a^o 
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(3) R'*<M© 1 -4^©7Kfgi^i^*<7 'ymm.=FxmmtLxt,^zmm 

(4) R'*<->^ay^y|/S^ xi? D^y^yUg, > a i/ ji^^ 2- 

D^>^;US, 3-7;l/:tnv^D^>5^;US> 2. 2-i^7;i/;j-Di/^D 

^>^;l/S, 3. 3-^7;l/;^-oi/^^n/>^>^;i/S, 2. 2. 3. 

7 7;U;l-o >^D^>5^;US, 3, 3. 4. 4 -7^ h 57yl/;i-p i/^ n^> 

^yUS. 2-7;l/;*-Di/^'nA.+ i^yus, 3 -7;l/;fuv/^ n/\+->;l/S, 

4-7yI/;tn >^'a^4' >yl/Ss 2. 2 - 7 yl^jf n ^ d /s+ > 

3. 3-i?7;l/;j-0'>i^n^4^i/;l.SXJ14. 4 -•^7;l/;tD >i:' n^+> 

(5) R'*<2-7yl/^oi^^n7'^yl/S, 3 - 7 ;U;f d •> rJ' n ^f- yug, 
2. 2--:^7;i';i-ox^D7>;US. 3, 3 - i^y JU^tu i/ ^ jl^. 
2-7;U;f a >^D/^>5^;l/S, 3 -7yU5rD •> D^>f-;l/g^ 2. 2- 
•>7;U;*-Di/^D^>f-;i/S, 3, 3 -•:^7>l/:to i/^^ D'^^f-zi/g, 2. 
2. 3, ^-T-VyyjV^ui/ifuKyf-fV^^ 3, 3. 4. 4~xh57 
yl/;t-D->^o'^>^;US, 2 --7yU;i-D D^+>;l/S, 3~7;P;tu-> 
^'a^+>;US. 4-7;U:tD >^D/\+i^;i/S^ 2. 2 - 1? 7 yl/;*- d >> ^ 
D's+v/yUS, 3. 3-i^7;U;i-oS/^'D^+>;i/SXIi4. 4-':;7;l/>J- 

7 5i^o 

(7) R^*^. l~6^ffl7k5flIS^*^7.y|gIg^TS«|$n"Ct>-C*) 
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izfi-^xmm^mmu R\ R*Rt;R•*<l5I-^u<{i♦BS4*»)^ 

10 ^'n-i^ic^i: •:> T]^5giJ[ 3 - 8 {i© v ^ D yyu+yPS^^n •> ^ n r^uy-^u 

-yi/S, «>:^ aT;b+;i/7;i/+^;uSX(i->i> a7;^'b■-;^T;^^->'^ST' 
D^^;PS, 2 - h' 'J 2 - f; i^^ux^^uS^ 2-t'yi^;l/ 
yotVi/S. 3- fU 4 -ev v^;uy^;PSH 2-f-7Vy 
^;^S^ 2 - f^x-;l// 3 - ^x-;M 1 - -f ^ rJ^y 

25 2->r 4 --r $ ryy>'P>'f->'us. 3 

-7';;^;<f•;^S^ 2 - f d 'J;u/f^;uS, 3 - t'o U;U;< 2-h* 
'J ^ 4 - h' <J ^ f-;i/Sx 5 - f >; 5 f^yu 

30 2-:^^-v^;u>f^;i/S, 2-K>V^j:--JiM^jUMXlt2-^ > 
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K'Jyb^ f-yi/S (iiL. 7x4^f-;i/S. "7 x^;1/-/d h*;u 

(10) R'*<3, 3-v?7;l/5i-u->^D/^>^;l/ST*>*)> R*A<2-5^i 

10 7 'J 5^>'i/S> b'U 5^;UXI4^> i>>'US®S±©M© 1 ~3 ^© 
7Kfg)I^{i€«l7;u+;i/S. h y7;i/;rDy^;l/S> ^^7^^. 7KefS> - 
haS. iaiffi7;i/:3+i/^;U;K-;i/S> 'NDy>MTF> eiK7;i'3:^i/S, 
7^ ySXIifiilft7v^+;^7^ySTa^$nTl^Tt>J:l^„ ) T*5^* 



15 


(1 1) 


-jKi^ [I] T'^$nsjk^«9*<. 






(2R) 


-N- [1- (4-/^J\/-3-^>7-—JU) 


4-^ 




M -2 


- [ (IR) -3, 3-i>7JU:tai/i;zJ^y=J-jV] -2- 


t Kp 




+ >-2 


-V h7 ^ h\ 






(2R) 


-N- [1- (4-p'^;l/-3-^>T^;U) t'^'Ji^V- 


4-^ 


20 


M -2 


-[(lS)-3. 3-i^7;l/;i-p j/^D^>^;u] -2- 


t Kd 




+i/-2 


-7x-yl/7-tr h7^ Kx 






(2R) 


-N- [1- (4-^f-;u-3-'^>xr.;i/) if'^iy-:;^- 






jU] -2 


-[(IS. 3 S) -3-7;l/;t-D>/^a^yf-;l'] ~2- 


t Kd 




^•>-2 


-7x-;^7^r^7^ K> 




25 


(2R) 


-N- CI - (4-^f-;l/-3-^>x-;l/) hf'^'Ji?^- 






-2 


- [ (IS. 3R) -3-7;l/;i-D'>^a^>f^;l/] -2- 


t Kp 




+ >-2 


-7x^;l/74? h7^ h\ 






(2R) 


-N- [1- (4 f-;U-3-^>r-;u) h'^'jyy- 


4-< 




-2 


- [ (IR. 3S) -3-7;U;i-Dy^D/^>f-;l/] -2- 


t Kd 


30 


+ >^-2 


-7x->'l/7-bh7^ h\ 
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(2R) -N- [1- (4 ^;l/-3-^>T-;l/) i:^^) i>>-4-^ 
.'I'] -2- [ (1 R. 3R) -3-7;l/;*-ai^^o^>^;l/] -2-t Kp 
+ ->-2-7i-;UT-fe hT ^ h\ 

N- [1- [ (3Z) -4- M;7;l/;t-D^^;l/-3-'^>x^;l/] h'^U 
5 v>>-4-1'/U] -2-->^'D'^>^;l/-2-t Kd + ->-2-7x-;UT 

N- [1- [ (3Z) -4-y;i^tv/f^jU-3-^>7--J\y] 

>-4 ->f;l/] -2->^D'^>^;l/-2-t Kd^>-2-7x-;1/7-{? 

10 N- [1- [ (3E) -4-yjV:irv/9J\y~3-^>T^J\y] t'^U 

>-4 --fyU] -2-i/^o^>^;U-2-t KP + i^-2-7x^;U7-tr 

(2R) -N- (1 -♦>^u'\yf-;u^f-;i/h*'^'j i^^-4— r;i/) -2- 
[(IR) -3, 3 -i?7;U;t-D>^rD'^>^;P] -2-t KD^i/-2- 
15 7i-;l/T-l? hT5 

(2R) -N- [1- [(3E) -4-7yl/;rDyf-;u-3-^>x-;l/] 
f'^U v>-4— f;i/] -2- [(iR) -3. 3--:?7y!/3i-D->^ci'^> 

-2-t Ko + '>-2-7x->'l/T-t?h7^ K. 
(2R) -N- [1- i6-/^Jl\i<) •>y-2-'iJl^=^Jl) 
20 >-4--f yu] -2- [ (1 R) - 3. 3- i^7;l/;i-D'>^D^>f-;U] - 
2-t Kn + ->-2-7x^;l/7-t hT5 h\ 

(2R) -N- [1- (3-f-x^;l/;<^;U) f^'J v?>-4 — f ;U] - 
2- [ (IR) -3. 3--:^7;l/;toi/^D'>^>^^l/] -2-t Ko + i/- 
2-7x-;UT-t hT5 h% 

25 (2R) -N- [1- (3-y*}ji/^ji) f'^ ij >- 4 — r -2- 

[ (1 R) -3, 3-i^7;l/^p->^D'^>f-;l/] -2-t Kp4^'>-2- 
7x-;l/T"lr FT 5 h\ 

(2R) -N- [1- (2-7 'J;i/^f-;U) if^^) i^y- 4 jU] -2- 
[ ( 1 R) -3, 3--:^7;i/^P^:;^P'^>^;U] -2-t Kp + ->-2- 

30 7x— yuy-t HT ^ h\ 
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(2R) -N- [1- (2-b''J i^;!/^^;!/) f'^ <J i> > - 4 - -f ;U] - 
2- [ (IR) -3. 3--:?7;l/5i-ai/^'o^y^;l/] -2-hKD + i/- 

(2R) -N- [1- (3-/ V^i^^yi^Jl) h'^'J >?>-4-— r^H - 
2- [ (1 R) -3, 3 - i>7 JVta i/ ^ o^yf-M -2-h Kd+v^- 
2-7x-;l/T-thTi h\ 

(2R) -N- {l-Ky'JjV\i^^)i^y~A--^)\y) -2- [ ( 1 R) - 

3. 3-v?7;i/;ro'>^'D^>^;u] -2-t KD4^>-2-7x-;i'7-b 

(2R) -N- [1- (3-7;l/;t-D^>i?;l/) f'^U V- 4 --f^l/] - 
2- [ (IR) -3. 3-i>7;l/:tD->^'a^>'^;H -2-t Kp^>- 
2-7x-;W7-fe hT ^ K> 

(2R) -N- [1- iS-^wtKyifjir) b'^^'J •:?>-4-'f - 

2- [ (IR) -3. 3-i?7;l/^Pi/i'D'^>^;l/] -2-tKD + *>- 
2-7x-/WT-t HT 5 Kx 

(2R) -N- [1- (2 if^i) )V] - 

2- [ (IR) -3. B-yyjl^viy'^^a^y'f-Jl'] -2-tKD^i/- 
2-7x-;l'7-te 5 h\ 

(2R) -N- [1- (6-T$ y fU •:^>-2-'l';b>^>'l/) t'^'J i; 
y_4_.f;U] -2- [ (IR) -3. 3-i^7;l/;tP'>^'D^y^;l/] - 
2-t Ko^i/-2-7x-7l'7'lrbT 5 h\ 

(2R) -N- [1- (6-7^>'-4-;' h + i/ f U 2 ->f vUp' ^ 
;U) \i^^)'J>-4-^JV'] -2- [ (IR) -3. 3-'Jyj\^tvi/i;v 
^y=f-)\/] --2-t Kd + *>-2-7x— ;W7-fe h7i h\ 

(2R) -N- [1- (3-7 5y-5->^;l/'<>5?>'U) f'^'Ji^V- 
4_^;p] -2- [ (IR) -3, 3-i^7;b^Di/i^D'>^yf-;b] -2- 
t Kp + ->-2-7x— >'l'7-t h7 5 h\ 

(2R) -N- [1- (3-7lJ^y'y)\y) U >- 4 ->f - 
2- [ (IR) -3. 3-i^7;U;i-P>^P'^>f'>'l'] -2-tKD + ->- 
2-7x--'l'7-t h7^ 
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(2R) -N- [1- {2-7 i J ^y'J)V) h-^U i>>-4 --r^l/] - 
2- [ (IR) -3. Z-'J-7)Vtu'y^a^y=i-)\^'] -2-tKD + ->- 
2-7x-;l/T-feh7^ h\ 

N- [1- iA-T i J ^>V')V) f'^'J i?>-4 --f - 2- 
[ (IR) -3, 3-i^7;l/:tD'>^'D^>^;l/] -2-tKo + >'-2- 

(2R) -N- [1- (4-7^ y-3-/ h + f'^'J^^V- 
4-'<;U] -2- [ (IR) -3, 3--:?7/l/:tn>^D^>^;l/] -2- 
t KD + >'-2-7x-;l/7-t h7^ h\ 

(2R) -N- [1- (3. ^-'^T IJ ^yy'iV) h*^ U >- 4 --f 
-2- [ ( 1 R) -3. 3-i^7yl/^D>i?D'<>^;l/] -2-t Kn 
4^i/-2-7x— ;l/7-fe h7i h\ 

(2R) -N- [1- (5~>f-;u7 7y-2--r;i/;'f->'i') 

4 — iM -2- [ (IR) -3. 3-i^7;l/:f Di/^D'<y^;U] -2- 
t KD^>>-2-7x->/l/7-b h7^ h\ 

(2R) -N- [1- (3-y^;u^>v?;u) f'^U i^>-4-'<;l'] - 
2- [ (IR) -3, 3-'^V)\^^ui/!7xi^y=f-)V] -2-hKD + i^- 
2-7x^;U7-{r h7^ K> 

(2R) -N- [1- (4 h + ->^>i>;U) f'^U i^>-4--r;H - 
2- [ (1 R) -3. 3 - 'J>y )\^tu i/ ^ a^y^i-)^} -2-h Kd + >- 
2-7x-;l/74r h7i h\ 

(2R) -N- [1- h + 

4— f;l/] -2- [ (IR) -3, 3->?7;l/*Pi^^'D^>f^;U] -2- 
tKo + ->-2-7x-;i/7-bh7$ h\ 

(2R) -N- [1- {A-7lJ-3-y)Vtu<yi>)V) h*'<'Jv>>- 
A-^jV] -2- [ (IR) -3, 3->?7;l/;fDi/^D'<>^;U] -2- 
t KP + v/-2-7x-;P7-t h7^ F> 

(2R) -N- [1- (6-7iy-4-^^;UeUi^y-2-^>'U) 

'J i^y- 4 --fyb] -2- [ (1 R) -3. Z-'J^y ji/irvi/^a^y^ 
)V] -2-t KD^i/-2-7x-;U7-l? h7^ K. 
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(2R) -N- [1- {3-7 i y-4-yjltnKyi>jV) t*'^;U>?>- 
A-^JU] -2- [ (IR) -3, S-i^yjlytaiy^xj^^i-ji-] -2- 

(2R) -N- [1- (5-7 i f^';v?>- 
5 4-^;l/] -2- [ (1 R) -3. 3-i^yjUtuiyi/v^:y^jl,] -2- 

h jL-Jl7-i:h7 i h\ 

(2R) -N- [1- (2-T^ f'j i^>-6-^;l/yf^ 

Jl) f-^>Ji;>-4-^;l.] -2- [ (IR) -3, 3-i;7;UpJ-Di>^D 
^>f-;u] -2-t KD+i/-2-7x-;l/7-t?h7 5 Ks 
10 (2R) -N- [1- (3-7 ^ ^ -5-^auK>^>Jl) t'^Vi>>- 

4-> ryU] - 2- [ (IR) -3. 3-':?7y|/;tDi/^D^>^;H -2- 
h Kn^i/-2-7x-;UT-t? hr^ Kx 

(2R) -N- [1- (4-T^y-3. 5-i>yjVyi-aKyi^jl) h'^ U 
i>>-4-^j\.-\ -2- [ (1 R) -3, 3-i^yjltaiyi;a^y^ 
15 >'H -2-h Kp + '>-2-7x^;U7-tr hT^ H\ 

(2R) -N- [1- K^X-f = rJ^v'-^U-S-^yU^^yU) f^Ui^ 
>-4--r;U] -2- [ (IR) -3. 3-i^yjl:ta'>^a^>i-ji:\ - 
2-t Kp + ->-2-7x-;UT-{r 

(2R) -N- [1- (6-7 i y \^f}i>y-2--fJU/i-jl) f'^U i? 
20 >-4~^';l/] -2- (3. 3-i?7;U;fDi/^'o7'^>'U) -2-t Kd + 
.>-2-7x~;l'7-t? h7 = h\ 

(2R) -N- [1- (6-7 5>'eUi;>-2->i';Uy^;t.) f-^Uv 
y-A-^oV] -2- (A, A-'jy)ituy^u^^y)V) _2-tKp 
+ >'-2-7x^>'U7-b h7^ KXli 
25 (2 R) -N- [1 - (6-75 y t''; i^>-2-^;py t'^'j 

>-4-^;l/] -2- [ (1 R) -3, 3-v'7;l/;*-n->^D'>;yf-;l.] - 
2- (4-7>'l/;t-D7x-;l/) -2-t Ka+i/7-t h75 KT*-5^5)tJ5 

(12) -JJSjC [I] T'a$n-5^l:^«!l;{><, 
30 (2R) -N- [1- (6 -^f-;weu v?>- 2 -'fyl/^f-yu) t'^^'Ji^ 
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>-4-^J\y'\ -2- [ (1 R) - 3, 3 -i^7;l':tni/^'n^>^;l/] - 
2-fc Ka + i/-2-7x-;UT4r 

(2R) -N- [1- (S-^i^yuy f'^'J ^>-4 --f - 
2- [ (1 R) -3, 3--:^7;U;i-D->i^D'^>^;U] -2-b Kd+->- 
5 2-7x-;l/7-fe hT^ K> 

(2R) -N- [1- (3-7';;M^vU) e^^'j v>>-4— fyu] -2- 
[ ( 1 R) -3. 3->=7;U;i-Di/^' n^>^;l/] -2- t KD + •>-2- 
7x->'^7•tr h7^ K> 

(2R) -N- [1- (2-7'J>'U>^;l/) f'^U >^>-4->r>'H -2- 
10 [(lR)-3. 3-i^7;U;*-Pi^^'D'^>^;U] -2--t Ka + •>-2- 

7x~;^7■b H7 ^ h\ 

(2R) -N- [1- (2-\f^) f^U i^>-4-'1';l/] - 

2- [ (IR) -3. 3-v;7;l/:toi/^D^>^;U] -2-tKo + i/- 
2~7 x-;b74? h7 5 Kv 
15 (2R) -N- [1~ (3-y h + '>^>i?;l/) f^iji;>-4-^'yl/] - 

2- [ (IR) -3, 3-i>7;l/;toi/^D'^^>f^;U] -2-tKD + i>- 
2-7x^>'l/7-fe h7^ H\ 

(2R) -N- (l-K>'Jjl\f^^) i>y-4-^M -2- [ (IR) - 
3. 3-v?7;U:tD-/^'u/>;>f^;i/] - 2 - 1 Kn + i/- 2 -7 x-;l'7-l? 
20 h7^ K. 

(2R) -N- [1- (3-yj\/:taOi>jU) f'^'J >?>-4 -^T;!/] - 
2- [ (1 R) -3. S-'Jyjltviy^tt^y^ji] -2-t Kn + i/- 
2-7x-;l'7H? h7^ K> 

(2R) -N- [1- (3-^^DD^>J^;U) l^'^U >~ 4 — T ;H - 
25 2-[(lR)-3, 3-v7;U;f Di/^n^>f^;H -2-h Ko + ->- 
2-7x-;U7-tr h7$ h% 

(2R) -N- [1- (2-^i^;i/y 'j >- 4 --T ^U] - 

2- [ (1 R) -3. 3-iyyji^:taiy{fX3^>^jU] -2-tKn + ->- 
2-7x-;l/7-t h7i Kx 
30 (2R) -N- [1- (6-7 IJ i^y-Z-^jU/^jl) 
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>-4-'i';l/] -2- [ (IR) -3. 3'-i>yjV7irai/i;v^>^jl} - 
2-t KD + ->-2-7x-;l/T-b hT = K> 

(2R) -N- [I- (6-T^>'-4-y \.-if.iy\^i}:jy-2-^Jl/^ 
h--?Ui?>-4-'1';U] -2- [ (IR) -3. 3-i^7;l/:tD^>i^D 

(2R) -N- [1- {3-T lJ-5-/f-jl^y'Jji) tf^ij.;?>- 
4--f;l/] -2- [ (IR) -3, 3--;7;l/;rD->^D/^:>^;|/] -2- 
t KD^i'-2--7x-;U7-t h7 = Kx 

(2R) -N- [1- (3-7 ^ JO'Jjl) h'^'J i?>-4-'f;U] - 
10 2-[(lR)-3. 3-i?>'yl/;i-n->^D^>f-yi/] -2-h Kd+->- 
2-7x-;l/7-b h7 5 K> 

(2R) -N- [1- (2-7 ^ y^>i?JU) h°^'; >'>-4-^;b] - 
2- [ (1 R) -3. 3-i^yjl^yt-uiy^a^>=}-ji] -2-t Ku + ->- 
2-7x^;U74? K7 5 K. 
15 N- [1- ( 4 - 7 ^ / JU) i/ y - A - ^ jl] —2- 

[ ( 1 R) -3, 3-i^7;l/;tDi/^'D^>^;l/] -2-t 
7x^;U7-t?h7^ Kx 

(2R) -N- [1- (4-7^ y-3-p< h + ->A;>.:?;l,) 
A-^j]/} -2- [ (IR) -3. 3->?7;l/;l-D->^D^>^;l/] -2- 
20 t FD^i/-2-7x— ;l/7-brh7^ h\ 

(2R) -N- [1- (3, 5-i>7 i JO'JjV) e^'J •>>-4-^' 
-2- [ (1 R) -3. 3-i^7;U;rDx^D^>^;l/] -2-t Fa 
+ i/-2-7x-;U7-t? h7 5 h% 

(2R) -N- [1- (5-y ^;U75 >- 2 -'|';U/f-;U) t'^ij:>>- 
25 4 --(JV] -2- [ (IR) -3. 3-v>7;U;l-D->^D^>^;l/] -2- 

h Ko4^>'-2-7x^>'U7-b 1-7$ Ks 

(2R) -N- [1- (3-/^j\/Oi^jV) e^^i; i;>_4_^;i,] _ 
2- [ (IR) -3. 3-ifyjl:t-viy^a^>i-j\/] -2-h Ko^^i/- 
2-7x^;l'7-b 1^7 5 h\ 
30 (2R) -N- [1- (4-y h+v//^;>v;;u) h'^ij •:;>-4_^;i,] _ 
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2- [ ( 1 R) -3. 3-^7;l/;rD->^D'<>^;b} -2-t Ku^>- 

(2R) -N- [1- (S-TzJ-d-ZV^'y^O'^Jl) f^>Jv^>- 
4--ryU] -2- [ (IR) -3. 3-i?7;U:tn>^ci^>f-;U] -2- 
6 h Ko+ >-2-7x^;l/T4r hT5 K. 

(2R) -N- [1- (4-7 z J-3-yj\/yiruK>i>;U) t'^^J'Jy- 
4-^;u] -2- [ (IR) -3. 3~i>yjiytv'>i^u^y^ju] -2- 

(2R) -N- [1- (6-7^ y-4->5";ue'J-:>>-2— r;u) 

10 'j >^y-4---r7U] -2- [ (1 R) -3. 3-i^7;U^D v/^ D^>^ 

-2-t Kn+>-2-7x-;U7-bh7^ Kx 
(2R) -N- [1- (S-Tl^-i-yjUtvKyi^jv) f^iji^y- 
4->r;U] -2- [ (IR) -3, 3-i?7;l/5i-n>^'o'^>^/U] -2- 
tKD+>-2-7x-;l/7-lrh7^ h\ 
15 (2R) -N- [1- (5-7^ >'-2-7;U;i-D^>>>;U) e'^'Ji?^- 

4--(JV] -2- [ (IR) -3. 3-i^7;U^D->^a'^>^;l/] -2- 
t Kd + v-2-7 x^>'U7-t h7^ K. 

(2R) -N- [1- (2-7 i i>y-6--^ Jl/^ 

M f'^'J i^>-4 --fyU] -2- [(IR) -3. 3->^7;P;t-Dv/^ o 
20 ^>i-JV:\ -2-t Ku4^i/-2-7x-;l/7-t h7^ Kx 

(2R) -N- [1- (3-7 i J-5-i7atiOi^jU) t'K^)i^>- 
4->r;l/] -2- [ (IR) -3. 3-v?7;U;i-n'>^o'^:>^;l/] -2- 
t KD:^i/-2-7x-/U7-t h7 5 K> 

(2R) -N- [1- (4-7iy-3, 5->'yj\^:toOi>;l) f'^'J 
25 -:^>-4 --f^U] -2- [ (1 R) -3. 3- v'7;U;4-D i/^ D^>f^ 
;U] -2-t KD + '>-2-7x^7l'7-lr h7$ K. 
(2R) -N- [I - (^>X-f t^'ji^ 
y-4-^fV'] -2 - [ (IR) -3. 3-i?7;U:tD>^D^>^>/l/] - 
2-t KD + i^-2-7x-;U7-trh7 5 h\ 
30 (2R) -N- [1- (6-75 y f;-:^>-2-'r-'Uy ^;U) f'^'Ji^ 
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>-4--f;H -2- (3, 3-i?7;U;*-D->^D-:rf-;U) -2-hKo4^ 

(2R) -N- [1- y h*'J •:?>-2-'1';M^;U) f'^Ui^ 

>-4-'f;U] -2- (4. 4~i?7;U;t-D->^rD'\^Wl/) -2-tKa 

(2R) -N- [1- (6-T = y h''J v>-2-'r;P/5^;l/) b'^Ui^ 
>-4->r>'U] -2- [(IR) -3. 3--:^7;t/;i-Dvi?D^y^;l/] - 
2- (4-7;U;j-D7i^;l/) -2-t Ko^->7-fe 5 KX'* Slt^jtil 

(13) (2R) -N- [1 - (6-7$ y v^>-2— r-'l'^^^P) f 
^Uv^>-4->f;U] -2- [(IR) -3, 3-i^7;l/^n->^D^>^ 

-2-h Ka + i/-2-7i^;l/7-bh7^ KXti-^^H^fi^UCflF^^ 

(14) »5}?Jiiisis©-te5J: [I] (Dit^mx\i^0m^mzff?§bo ^ 

(15) i^T^ij ^) ^M.^^m^m^-nmrn. m^im^mm^mm^,. 

(16) ^3}cii 1 iE«©-«:s: [1] (Dit^^xit-^om^mzwmL^ ^ 

m^^B^.mmtm^^mmti^m^z^^mmm(omitm^mB mm. mmxn 
mm 

(1 7) (a) -m:. [I I 1] 
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Ar 

HO— I— COOH [ffl] 

10 

HX-(^N- r20 ^j^j 

7;i/'y^;i/« ({BU> ^7 3;i/+;i'g. 7 -;i'7;u^^;i/Sx ^xp7 
20 ')-JV7J\^^Ji^M'&t/^f-o7 U -Jl7 Jl'r~JVm0^±(O^m(O 1 ~3ii 

-has, fiiSi7>'i/3+->^-'i/^-;i/S. />Dy>Jl^, fi«i7;i/3i|-i/ 

*«a^u<u^a$n/:7 5>'s. *^a^L/<{i«a$n/:{£iR7 

;u+-'i/7 ^ >'«Xli75>'^+-'^;^■+•>7^7>'^^^-;^STll«l$tlTl^T^> J: 
25 l^o ) ^SU -eUTXIiNHXtiO^g-To ] X-TTs^tliit^^Xlt^O 

30 yi/;K->'USX{i75;i/+;U;i-4^'>*-'l/:f:-;i/S«-Wr5^^{i, 7^/8^^ 
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10 



15 



20 



25 



(b) ±ie-K^ [III] <oijjvri(y^xii^oKmiSEmm^'i:~iiSi^ 

[V] 



w-rse ] "c^^tiS'fb^'fe^iK^aLifc^. [VII] 

(c) ±i5-jK:^ [VI] ©^k^i^^-IJi^gilL/i^. [VIII] 

R^^-CHO [vm] 
[^+. R ^ ' liffi^'g© 1 ~ 6 ffi©7k^]^ W7 ^H^-eaSl $ tlTt ^T t> 

t< is^*ii$n/ci'-2^i©7Kesx{i;*-+vs^wr-5)^§iiiij[4~i 4m 




N- E [V] 
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l-iti^ 1 ~2tl^D^xD)!l^^^Wt■'&'\f•o7U->'^S^ 'sr d7 U -^l^T 
;u+;uS^L< li^7"nTU-;i/T;i/'!r->'US (tab. ^T'J-yi/Ss 

fi«ft7yU3+->^/i/**--'^S> ^>Dy•>M^^ fi«i7;i/3+'>S^ 

SXli75y^+>'^34•+>'*^^'i-'~/^ST'B^$*^Tl^T^>J:l^o ) 
fo ] TTN$n5^k^1^!liSxW7>'i'+>'WkKl£:JcKU LT-i^glcftl; 
10 T±ie<!:|p|^OR "*Ra^R"©^SlRft>*?f9 C <^:*^^>ncStt5JcIB 1 teOJO 
-j^ii: [ I ] ® ^7 «y 1 . 4 - •:^S^ 'j >^^<*oSjig:^i*o 

(18) (2R)-2-[(lR)-3, 3->^7;U;t-Di/^D^>5^ 
- 2 - 1 Kn + i/- 2 -7 

(19) 6-t e r t -yf-;l/;f+'>:^;l/;i-:-;i/7 5 y i^>-2-;' ^ 
15 6-t e r t-yf-yU;j-4">*;U4?-;l/7i>'fUv^>-2-'r>'U 

y ^ 6 - t e r t -7'5^;U;i-+i/:^;i/'K— 71/7 ^ 

J fU j^>-2— f ;Mf->'U^'P-7'r KX«6-t e r t -7'^;Uj*-+'>:^ 

;U7 i y e i> >- 2 — f /uy ^;u7'd^-i' k 

20 



25 



30 
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^ *t « 

*MB«is. [ I ] 



Ar o 

HO-4-4!-X--/;N-r2 [,] 

»y ^M^^Ta^$^^T^ >-c it ^i^^t^ 3 ~ 6 ®® u t;U4- 

MiitiZ 1 - 2 ®©^x DMi^^W-r-s^x p 7 U -;U7;i/+;us^ t < {i 
^xP7'J-;l'7>'l/y^yPS (m77/U+;l/S, 7 'j ~;U7yuy~;u«. ^ 
XP7 y -JiyTJi^jUM'&.a^T'oT^) -yi'7;uy^;l/S©]S±0ffiji© 1 
'-3<S07K^M^^«fil67yu+;us, hy7yi/;i-p>f^;us, i/7ys. tK 
KS^ -hPS. fiii7;U3+i/:^;U;f:j^;i,g^ '^py^Mi^, fiiffi7y|/3 



30 
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Internaiional appticaiion No. 

PCT/JP97/02600 



Box I Observations where certain claims were found unsearchable (Cominuatfon of Item 1 of Uni sheet) 
This iniemaiiooaJ search report has not been established in respect of certain claims uoder Article l7C2Xa) for the foUowing reasons: 



1. Qaiins Nos.: 

because they relate to subject maner not required to be searched by this Authority, namely: 



2. 1^ aaims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be canied out, specifically: 



I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations where unity of invention Is lacking (Continuation of item Z of fint sheet) 



This International Searching Authority found multiple inventions in this inicmational appUcaiion. as follows: 

Claims 1 to 17 pertain to piperidine derivatives, medicinal 
compositions containing these derivatives and processes for 
producing these derivatives. 

Claim 18 pertains to (2R) -2- ( (IR) -3 , 3-dif luorocyclopentyl) -2- 
nydroxy-2-pheny lace tic acid having a structure not falling within 
those common to the above-mentioned piperidine derivatives. 

Claim 19 pertains to 6-tert-butyloxycarbonylaminopyridine-2- 
methanol derivatives having structures not falling within those 
common to the above-mentioned piperidine derivatives. 

Such being the case, these inventions are considered 
neither as one invention nor as relating to a group of inventions 
3. As aU required additional search fees were umely paid by the applicant, this international search rcpon covers all 

searchable claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Autlwriiv did not invite 

payment of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



L Q No required additional search fees were nracly paid by the applicant. Consequently, this international search report is 
restriaed to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

[x1 protest accompanied the payment of additional search fees. 
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